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REPORT. 



To THE Right Honourable George Sclater-Booth, M.P. 
President of the Local Government Board. 

Sir, 

I have the honour to lay before you my report of the ofwcSb^ 
special work done through the Medical Depia*tment of the Board in Rxfobt. 
matters concerning the rublio Health in the year 1876 : this work 
havings during the first five months of the year, been under the 
direction of the late Medical Of&cer of the Board, Mr. Simon, and 
during the remainder of the year under my own direction. 

Though the statutable office of ** Medical Officer of the Privy 
Coumeii and Local Government Board" ceased on the resigna- 
tion of Mr. Simon (no provision for its continuance having been 
made in the Statute which constituted the Local Government 
Board, and transferred to them the powers and duties in relation 
to Public Health theretofore exercised by the Privy Council), the 
powers of appointment which the Local Government Board them- 
selves possessed were ample for the constitution of an analogous 
office, and for the appointment of an officer who, as Medical Officer 
to the Board, should in fact execute all the duties of that office. 
Accordingly, under the office which I have the honour to hold, 
those duties are all provided for: and the present Eeport is 
the first of a series which, under an altered title and a different 
form of presentation to Parliament, is intended to be a con- 
tinuation of that remarkable series of reports which, begun by 
Mr. Simon in 1859 and continued by him annually (with a slight 
interruption) till 1875, has had so large an effect in shaping pro- 
fessional and public opinion in sanitary matters in England and 
abroad. I am deeply sensible of the disadvantage at which I 
stand in being called upon to follow Mr. Simon in the continuance 
of this great work ; and the chief hope I have of being able to 
do this, with even the most moderate degree of success, is derived 
from the close and intimate association with him I have enjoyed 
for nearly 20 years in every matter having relation to the Public 
Health. 

It being your wish that all matters of general business in which 
my Department takes part should be in future included in the 
Board's General Report, and that my own Keport should deal 
with special matters exclusively, I have no observations to make 
here on the subject of public vaccination. This is fully treated 
of in the Board's present Report. But as the subject is one of 
great interest to my profession, into whose hands this volume 
is chiefly likely to fall, and by whom generally the Board's 
Keport 18 probably little consulted, I am happy in having your 
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Sp?cbb^b permiBsion to reprint from the Oeneral Report the tables relating^ 
bbpobt to it They form Nos. 1-3 of my Appendix. 

I. The local inquiries made in 1876 by the inspectors of the 
Department into particular outbreaks of disease^ or as to local 
conditions giving rise to constant prevalences or unusually frequent 
recurrences of certain diseases, have amounted to 19^ sanction 
having been given by you for the institution of many more such 
inquiries had the inspecting force of the Department enabled 
them to be undertaken. The revelations made from quarter to 

S[uarter by the Registrar General of hieh death-rates from enteric 
ever, scarlet fever, diarrhoea, diphtheria, and other diseases 
generally classed as preventable, have been the chief occasions of 
these inspectionfl, an abstract of the chief circumstances of which, 
as well as of two inquiries of a special character, made by Mr. Netten 
Radcliffe, into outbreaks of erysipelas, will be found in Appendix 4. 
Several of the inspections embraced the area of two or more sanitary 
authorities, and the 19 inspections have given rise to communica- 
tions vrith 27 such authorities. In some of the places inspected pre- 
valence existed of more than one infectious disease, — as at Calstock^ 
where typhoid fever is stated by the inspector to be endemic and 
diphtheria of annual occurrence ; at Great Coggeshall, where also 
there was serious prevalence of both those diseases ; and in the 
Redruth Registration District, in which scarlet fever, enteric fever^ 
diarrhoea, and diphtheria were all met with. In some cases the 
defective sanitary state of the places visited was manifested by 
other signs besides the prevalence of diseases of the above dass^ 
e.y., by the high rate of infantile mortality found to prevail at Ports- 
mouth and in the Redruth District, or the amount of phthisis in 
the Pontypridd district. On the whole, with reservation as to two 
outbreaks of diphtheria, the origin of which was difficult of ascer- 
tainment, the result of the inspections was to show, in all the 
districts inspected, not only their defective* sanitary state, but also 
the very imperfect action of the sanitary authority. In many of 
these inspections the want of proper hospital accommodation for 
the isolation of cases, and especially of the earlier cases, of infec- 
tious disease, was found to have been a serious obstacle to the 
limitation of the spread of such diseases. For a long time past 
the Board have been strenuously urging on local authorities the 
provision of such hospitals. 

Among the sanitary inspections made in 1876 was one, under- 
taken under peculiar circumstAUces, into the prevalence of ery- 
sipelas and other traumatic infections in tiiie wards of the 
Manchester Royal Infirmary, the report on which, by Mr. Rad- 
cliffe, is of particular interest. Taken along with a Report which 
Mr. Radcliffe had made the preceding year into im analogous 
state of things in the Norfolk and Norwich Hospital, and with a 
Report (which he has most kindly placed at my disposal) of an 
inquiry which he had unofficially made during a period of vacation 
in 1874 into the state of the Radcliffe Infirmary, Oxford, at the 
request of the Managers, a series of papers is constituted which 



appears to me of bo much value in reference to tlie important oi^fcEB^ 
suDJect of Hospital Hygiene that I have thought it desirable to bbfort. 
print them in extenso (Appendix 5). They not only illustrate the 
influence which defects of site and construction, including espe- 
cially defective arrangements for drainage and ventilation^ have in 
the production and extension of such diseases as Mr. Badcliffe 
had to report on^ but they exhibit the dangers which arise from 
faulty management^ and the necessity for attaching to some o£Bcer 
in every hospital a direct and special responsibility for its daily 
sanitary supervision. 

II. The laborious and extensive inquiry which Dr. Ballard 
lias been for some time pursuing into the effluvium nuisances 
v^hich arise in connexion with various manufacturing and other 
branches of industry, and especially with regard to the effect upon 
health of each such industry, and to the degree in which the 
nuisance can be prevented, was prosecuted with great activity in 
1876> and I am happy in being able to present a first instalment 
of the results of his labours (Appendix 6). It has been the 
great aim of Dr. Ballard to establish his practical conclusions 
on a sufficient basis of observation^ and towards that end no pains 
have been spared by him^ as will be evident on a mere glance 
at the list of places visited and the number of institutions and ^ 
work places examined^ as well as from the full and careful nature 
of the descriptions given. The present division of his Beport 
treats only of nuisances arising from the keeping of animals, from 
the slaughtering of animals, and from those branches of industry 
in which animal substances, or substances of animal origin, are 
principally dealt with. It will be followed in due time by other 
divisions, in which will be fully considered the nuisances arising 
from branches of industry in which vegetable substances, mineral 
substances, and substances of mixed origin are chiefly concerned. 

III. Of foreign epidemics concerning which the Local Govern- 
ment Board were called on in 1876 to give advice through their 
Medical Department, the only one requiring special mention is the 
Plague, which disease prevailed in Mesopotamia and extended to 
some places in Persia in the first half of the year. It subsided as 
usual in July, but has again, I regret to say, reappeared during 
the present year. Mr. Simon's report for 1875 contains a most 
interestinj^ memorandum by Mr. Netten Radcliffe on the modern 
history of that disease and its recent progress up to the then time 
of writing; and Mr. Radcliffe now contributes to my present 
report a further memorandum (Appendix 7), in which he con- 
tinues his narration to the middle of the present year (1877), and 
adds, at my request, a synopsis, from official despatches, of the so- 
called preventive measures adopted by the Ottoman and other 
Oovemments. In its bearing on questions of quarantine this 
account is full of interest. 

On this subject of foreign epidemics I must not omit to advert 
(as possibly ultimately concerning us in this country) to the 
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^ImMt V^og^esB whicli chdera made in 1876 beyond the boundaries of 
BsposT. Indul into Affghanistan and Beloochistan ; an event of the more 

consequence^ as following a very serious extenrion of the disease 

in India itself in 1875-6. 

lY. With a view to the more systematic examination of the 
Reports made annually to the Board by the local Medical Officers 
of Health distributed over the kingdom, it became necessary in 
1876 to issue more detailed instructions than had heretofore been 
given with regard to the preparation of these reports* and for 
this purpose a circular letter of instructions was drawn up by me 
and issued by the Board. It became necessary also in 1876 to 
re-edit some of the official memoranda of the Department, viz., 
the Precautions against Scarlatina; the memoranda as to local 
arrangements relating to Infectious Diseases; the memorandum 
on Re-vaccination ; and the memorandum of the National Vaccine 
Establishment on Lymph-Supply for Re- vaccination. All these 
documents will be found in my Appendix No. 8. 

I have the honour to be. 

Sir, 

Your obedient Servant, 

June 30, 1877. Edwabp C. Seatok, 



APPENDIX. 



No. 1. 

Digest of the Yaocikation Offioers' Returns (bo far as received to An.Nai. 
Jannarj 3lBt, 1876) with regard to children whose births were Di-cgtTfT»cci. 
registered, in 1874. nauon Betuina. 

The following retam, which is the third annual return under the Vac- 
cination Act, 1871, shows the continued successful working of that Act. 
Of 854,787 births returned to the Board bj the several Vaccination 
Officers In England and Wales as registered during the year 1874* the 
number which at the time the return was made had been registered as 
successfuUj vaccinated was 727,065 (being 85* 05 per cent, of the whole), 
and the number registered as Having died before they could be vaccinated 
was 85,325 (or 9*9 per cent, of the whole). Of the remaining 42,397 
children, 920 (or 0*107 per cent, of the whole) had been registered as 
insusceptible of successful vaccination ;f 96 (or 0*01 percent.) as 
having contracted small-pox before thej could be vaccinated ; 5,677 (or 
0*66 per cent.) as having their vaccination postponed bj medical cer- 
tificate, leaving 35,704 (or 4*17 per cent) as ** removed," " not to be 
traced," or otherwise unaccounted for.J If from the 854,787 births 
returned by these officers deduction of the deaths without vaccination be 
first made, it appears that of the surviving 769,462 children, there were 
registered at the time of the return 94*49 per cent, as successfully 
vaccinated ; 0*132 per cent, as either insusceptible of vaccination, or as 
havhig had small-pox ; and 0*73 per cent, as under medical certificate 
of postponement ; leaving 4*6 per cent, as at that time still to account 
for. 

Of the 34,704 registered births entered in the last column of the 
return as r^naining unaccounted for, the very large majority were 
children who could not be found by the Vaccination Officers, usually 
because of the removal of the parents from the place of birth, but 
sometimes because of the birth itself having been registered (as is not 
uncommon in the case of illegitimate children) under a false name or 
false address. In many districts the amount of removals without 
vaccination which was returned was larger and in some considerably 
larger than it should have been, on account of undue delay on the part 
of the Vaccination Officer in instituting the inquiries which the Board's 
** Instructions to Vaccination Officers " direct. The remaining cases in 
the column (with the exception of a certain number in which vaccination 

* No return was received from the Danby district of the GoisboroDgh Union (78 
births). 

t Of these probably not one was really insusceptible. The cases included under 
this heading are children, who being certified as having been three times unsuccess- 
fully vaccinated, are no longer subject to the compnlsoiy provisions of the law. 

X Correspondence in 1876 shows that many of these cases have since been 
accounted for. 
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App.Xo.1. bad really been perfonned successfollj, but wbicb ooxdd not be regis- 
n..r^.f 7fv.^t tered as vaccinated on account of the legal certificate of vaccination not 
uation Returns, having been received by the vaccination officer) were cases which at the 

time of the return remain unvaccinated in the union or district of birth. 
Local imperfections in administrative machinery, as e.g. the employment 
of an insufficient number of vaccination officers or the employment of 
persons whose time was taken up too much by other work, want of 
activity or intelligence in the discharge of their duties on the part of the 
officers themselves, and want of due supervision of the officers by the 
guardians, were the main causes of this default, where it occurred. The 
number of cases in which non-vaccination was due to direct refusal on 
the part of parents to comply with the law when required to do sa, 
constitutes an utterly insignificant proportion of the cases entered in 
this column. 

As in the preceding years, the results have been much less complete 
in the metropolis than in the rest of the kingdom generally ; the propor- 
tion of registered births in the former whidi are not finallv accounted 
for in the return being 8-8 per cent., while in the latter it is but 4* 17 
per cent., and the proportion unaccounted for after deduction of the 
postponed cases being 7 ' 78 and 3 • 67 per cent, respectively. 
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Ebtubns, 1874. 



Births. 



Snooen- 

Vacci- 
Dated. 



ENGLAND AND 
WALES. 

l}o. excladii)gMetra> 
poUtan Unions. 

MBTSOPOLITAjr 

TJHioaa. 

COUSTIBS. 

Bedford 

Berks 

Bucks 

Gamlmdge 

Chester 

ComwaU 

Cumberland 

Derby 

Devon 

Dorset 

Durliam 

Esdez 

Gloueester 

Hereford 

Herts 

Hunts 

Kent (extra metro- 
politan). 

Lancaster - 

Leicester 

Linc(dn 

Middlesex (extra 
metropolitan). 

Monmouth - 

Norfolk 

Northampton 

NorttiamDerland 

Nottingham 

Oxford 

Rutland 

ShTopshicB - 

Somerset 

Southampton 

Stafford 

Suffolk 

Surrey (extra metro- 
politan). 

Sussex 

Warwick - 

Westmoreland 

Wilts 

Worcester • 

York, E. B. - 

York. N. R. - 

York, W.B.- 



Anglesey - 
Brecknock - 
Cardigan 
Carmarthen - 
Carnarvon - 
Denbigh 
Flint - 
Glamoiigan - 
Merioneth - 
Montgomery 
Pembroke - 
Radnor 



854,787 
738,842 
121,915 



5403 

7.477 

6,058 

6^241 

20,087 

10.760 

8.274 

13,S62 

17.898 

5.858 

88.340 

15.722 

16,304 

8;i74 

7.079 

1.757 

21,200 

12U82 

10,760 

14,29:2 

8,061 

9,163 
18,106 

84NM> 
16.098 
14,32^< 

5,745 
667 

8,372r 
14.022 
16^680 
33,438 
11,146 
12.236 

13.291 

24.402 

2.118 

7JS89 

19,318 

11,489 

8»783 

77,163 



888 
1*868 
2,151 
4.287 
3*490 
2,829 
2,960 
19.606 
2.101 
2.880 
2,432 
623 



727.065 

627.675 

99,860 



4.408 

6,649 

4.463 

6,442 

17,897 

9,177 

7,264 

11.614 

16.736 

4.715 

81.790 

14,052 

14.061 

2395 

6.354 

1.696 

18,981 

104.187 

8,965 

11JB42 

7,283 

7i945 
11.829 

7.623 
18.741 
11,996 

4^793 
698 

7.349 
13,058 
14,686 
28,484 

9,859 
10,585 

11,674 

20377 
1,928 
6.793 

16,514 
9,714 
7.818 

62,591 



725 
1,612 
1,857 
3,825 
3,038 
2,468 
%637 
16335 
1.820 
2.044 
2,100 

460 



Insua- 
oeptible 

of 
Taod- 
nation. 



Had 
Small- 
pox. 



920 



251 



9 
5 
6 

4 

15 

8 

4 

16 

19 

8 

53 

15 

18 

6 

8 

1 

20 

76 

9 

15 

24 

6 

16 

9 

7 

10 
5 
1 

10 
24 
14 
22 
10 
19 

17 

88 

4 
18 
17 

6 
67 



6 
1 

1 
6 

1 
18 

8 
8 



Dead. 

TTnvaoci- 
nated. 



96 

8S 
8 



2 



7 
2 



9 
6 



1 
1 

4 
1 

84 



2 
12 



Vaod 
nation 
post- 
poned. 



B^ 

mam- 
ing. 



86386 



78338 



11,498 



672 

481 

622 

2334 

1311 

802 

1.414 

1,498 

409 

43«9 

1303 

1,484 

806 

587 

139 

1,608 

12,662 

L3b6 

1338 

713 

816 
1330 

992 
1,809 
1.657 

578 
66 

760 
1,246 
1396 
3,440 

889 
•981 

1,040 

2379 

163 

619 

2.018 

1.267 

988 

9,096 



88 
188 
194 
883 
375 
262 
248 
1.9H1 
226 
188 
238 

48 



5377 



4364 



1.818 



28 
76 
29 
41 
93 

116 
44 
42 

189 
48 

830 
68 
75 
16 
29 
11 

188 

523 
58 

178 
66 

£0 

85 

40 

121 

107 

88 

4 

83 

134 

164 

96 

62 

123 

117 
60 
7 
86 
91 
54 
91 

270 



4 

5 

29 

28 

86 

24 

14 

117 

27 

54 

66 

1 



85,704 



26318 



9,491 



86 
175 

79 
182 
546 
253 
160 
276 
461 
184 
1391 
384 
670 
162 
101 

10 
453 

8.726 
832 
713 
676 

846 
845 
296 
863 
554 
330 
9 
230 
460 
470 
1.483 
826 
576 

443 

914 
20 
137 
672 
487 
833 
5.128 



49 
71 
50 
86 
75 
60 

674 
28 
91 
86 

115 




App. No. 1. 

Digest of Vacci- 
nation Returns 



4*8 



4-17 



8-8 



2-1 

S-3 
8-1 
8-7 
8-1 
8-4 
2-4 
8-8 
3-6 
4-8 
5-0 
2'8 
4*5 
4-9 
1-8 
1-1 
2*6 

8-5 
8-6 
6*2 

7-4 

4-8 
8-2 
3*7 
2*9 
4-6 
6-4 
1-9 
8-1 

3-0 
8-8 
4-5 
3-4 
6'7 

4-2 
8*9 
1-2 
2*2 
3-9 
4-2 
4-8 
6*9 



7-8 
2*9 
4*6 
1-8 
2*0 
3-5 
9*1 
4-0 
8*6 
6*0 
3*7 
18*6 
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2 §5 


nation BetvniB 






Insus- 






Vacci- 










SUTOPSS- 


ceptible 


Had 


Dead« 


Re- 


^^^ 


"■^ 


Births. 


ftOly 
Vacci- 
nated. 


of 
Vacci- 
nation. 


Rmall- 
poz. 


Unvao- 
dnated. 


post- 
poned. 


main- 
ing. 


Percentage 
not finally o 
for, indudi 

postponed. 


METROPOLITAN 


















UNIONS. 


















Bethnal Green 


6,183 


4,090 


3 


— 


590 


28 


472 


9-6 


Oamberwell 


4,588 


3,651 


15 




445 


62 


415 


10*4 


Chelsea - - - 


3,440 


2,009 


5 


— 


271 


6 


149 


6-3 


Fulham - - - 


2,836 


2,369 


10 


— 


277 


21 


159 


6*3 


George's, St. 


4,303 


8,592 


21 


1 


400 


— 


289 


6-7 


George St., East - 


1,830 


1,372 


— 


— 


197 


15 


246 


14-2 


Gilfcs and George, SS. - 


1,708 


1,316 


5 


— 


177 


8 


202 


12-2 


Greenwich 


4,049 


3,522 


9 


— 


322 


88 


108 


4-8 


Hackney - - - 


4,772 


3,568 


10 


1 


394 


57 


742 


lG-7 


Hampstead 


824 


684 


2 


— 


58 


10 


70 


9-7 


Holbom - - - 


6,207 


4,942 


4 


— 


611 


1 


649 


10*4 


LiUn^n - 
Kensington 


8,711 


7,371 


13 


— 


717 


48 


562 


7-0 


4,364 


3,589 


18 


^m,mm 


444 


51 


262 


7-1 


Lambeth - - - 


8,498 


6,734 


28 


2 


832 


40 


862 


10-6 


' Lewisham - - - 


1,781 


1,599 


7 


^^^ 


139 


4 


32 


2-0 


London, City 


1,614 


1,340 


4 


— 


161 


39 


70 


6-7 


Mary-le-bone 


5,046 


3,874 


8 


^^_ 


581 


106 


477 


11-5 


Mile End Old Town 


3,901 


8,139 


3 


___ 


325 


73 


361 


11-1 


Olave, St.- 


5,330 


4,614 


9 


1 


435 


86 


185 


6-0 


Paddlngton 


2,943 


2,416 


14 


— 


225 


52 


236 


9-7 


Pancras, St. 


8,042 


6,728 


17 


— 


693 


7 


597 


7-5 


Poplar - - - 


5,409 


4,488 


6 


1 


591 


43 


280 


6-9 


Saviour, St - - 


7,210 


5,622 


8 


— 


796 


153 


631 


10-8 


Shoreditch 


5,210 


4,051 


9 


— 


473 


178 


499 


13-9 


Stepney - - - 


2,074 


1,622 


1 


— 


218 


9 


224 


11-2 


Strand - - - 


981 


773 


1 


— 


107 


17 


83 


10-1 


Wandsworth and Clapham 


5,251 


4,514 


15 


1 


490 


38 


193 


4-3 


Westminster 


1,362 


1,198 


— 


1 


106 


9 


48 


4*1 


Whitechapel 


2,686 


2,161 


1 


— 


207 


48 


269 


11-8 


Woolwich 


2,792 


2,442 


5 


— ^ 


210 


16 


119 


4*8 


BEDFORDSHIRE. 


















Ampthill - - - 


605 


536 


— 


— 


63 


1 


5 




Bedford - - - 


1,337 


1,199 


— 


■ V 


126 


5 


7 




Biggleswade 


1,025 


899 


1 


— 


115 


3 


7 




Leightou Bozzazd 


667 


582 


1 


— 


61 


— 


23 




Luton - - - 


1,192 


957 


— 


— - 


180 


15 


40 




Wobnm - - * 


367 


320 


— 


— 


39 


4 


4 




BERKS. 


















Abingdon - - - 


704 


618 


.i>-> 


~"~ 


76 


4 


6 




Bradfield - 


483 


449 


_- 


^— 


28 




6 




Cookham ... 


506 


424 


_ 


._ 


30 


22 


30 




Easthampstead 


323 


303 


1 


— 


16 


— 


8 




Faringdon 


494 


449 


2 


_ 


32 


4 


7 




HuDgerford 


567 


513 


1 


— 


43 


9 


1 




Newbury - - - 


604 


529 


— 


— 


54 


12 


9 




Reading - - - 


1,333 


1,171 


— 


— 


125 


13 


24 




Wallingford 


479 


446 


— 


— 


31 


— 


2 




Wantage - - - 


568 


514 


1 


— 


44 


— 


9 




Windsor - - - 


870 


759 


-.^ 




54 


3 


54 




Wokingham 


546 


474 


— — 


— 


39 


9 


24 





13 




Soooetii- 
fnlly 
Vacci- 
nated. 



BUCKS. 

Amciihuii 

A jlesbuTj - 

Boekingluaii 

Ktoa 

Newport FigneU - 

Wmslow - 

Wjoombe - 

CAMBRIDOE. 

Cambridge 

Cftxton uid Arringtoo 

Chesterton 

Ely 

linton 

Newmarket 

North Wltehford - 

WhitUeMy 
Wisbeach- 

CHESHIBE. 

Altrincham 
Birkenhead 
Tfknrm 
Chester - 
Congleton- • 

Macclesfield 
Naatwieh - 
Korthwudi 
BiiDcom • • 

Stockport - 
Winall . 

COBNWALL. 

Aii8tell,8t. 
Boduiin - • 

Osmelford 
Colomb, St., Major 
Falmoath - 
Germans, St. 
Helston - 



Xiskeard « 



Bedmth - 
Stratton - 
Truro 

CUMBERLAND. 

Alston with Qairigill 
BooUe 

Brampton - • 

Carlisle - 
Cockermoath 
I/mgtown - • 

Penrith - 
WMteharen 
Wigton - 



Insut- 
oeptible Had 



of 
Vacci- 
nation. 



SmaU- 
pox. 



Dead. 

Unvao- 

cinated. 



Vacci- 
nation 
post- 
poned. 



Ue- 

maiii- 
ing. 



Apf. No. 1. 

Disest of Ymccy 
nation Betums 















616 


547 


m— 


_^ 


63 


2 


749 


645 


— 


-^ 


81 


11 


898 


330 


2 


-^ 


41 


1 


745 


667 


._ 


^— 


47 


4 


900 


810 


— 


*• 


81 


8 


281 


244 


^^ 


._ 


82 


2 


1,374 


1,220 


4 




186 


6 


938 


806 


3 




95 


14 


450 


413 


— 


^— 


35 


^_ 


936 


812 


1 


— 


100 


1 


747 


648 


— 


—. 


74 


6 


447 


895 


.m^ 


— ^ 


29 


9 


890 


765 


— 


...- 


91 


1 


568 


493 


— 


_ 


56 


7 


218 


194 


— 


— 


19 


1 


1,058 


921 




^^~ 


128 


2 


1,714 


1,535 


I 




137 


8 


3,550 


2,990 


3 


^^^ * 


846 


19 


842 


302 


-^ 


— 


25 


..1.. 


1,483 


1,277 


2 


— 


179 


7 


1,894 


1,231 


— 


_ 


148 


6 


2,041 


1,748 


4 


— 


247 


24 


2,092 


1,750 


2 


1 


181 


15 


1,591 


1,444 


— 


— 


136 


1 


1,194 


1,067 


1 


— 


114 


2 


8,918 


8,346 


2 


1 


477 


10 


778 


712 




-*" 


44 


1 


1,168 


1,018 






119 


2 


595 


509 


— 


■^ 


56 


^_ 


264 


242 


~. 


^ 


19 


1 


569 


513 


— 


_ 


41 


4 


700 


591 


1 


.^^ 


86 


9 


487 


439 


— 


— 


41 


1 


821 


683 


1 


— 


88 


20 


544 


483 


— 


— 


52 


6 


940 


815 




— ^ 


98 


11 


1,708 


1,395 


— 


— 


251 


34 


1,698 


1,423 


1 


— 


224 


8 


201 


168 


— 


— 


16 


1 


1,075 


893 




■■"■ 


125 


19 


171 


153 






16 




404 


354 




_ 


39 


8 


304 


267 


.i— . 


_- 


34 


1 


1,584 


1,368 


—. 


— 


145 


. 8 


2,021 


1,793 


8 


— 


197 


. 8 


255 


823 


— 


_-. 


26 


2 


675 


6ol 


1 


— 


63 




.'),2]3 


1,893 




— 


209 


21 


698 


GIO 




— — 


75 


1 



4 

12 

19 

27 

6 

3 

8 



15 

2 

22 

24 

14 

33 

6 

4 

12 



88 

192 

15 

18 

9 

23 

148 

10 

10 

77 

16 



29 
SO 

2 
11 
13 

6 
34 

3 
16 
23 
37 
16 
88 



2 

8 

2 

18 

20 

2 

^ 

o 

89 
14 



14 



Apr. No. 1. 

Digest of Vacci- 
nation Kc^tumi* 



Births. 



Booeeaa- 

Yaocl- 
nated. 



Insos- 
ceptible 

or 

Yacci- 
nation. 



Had 

Small- 
pox. 



Dead, 
Unrao* 
cinated. 



Vacci- 
nation 
post- 
poned* 



Re- 

main* 

in;. 



DEBBT. 

Aihboume 
Bakewell - 
Belper 

Chapel-en-le-Fritli 
Chesterfield 
Derby 
Gloesop - 
Hayfield - 
Shardlow - 

DBVON. 

Axmipster 

Barnstaple 

Bideford - 

Crediton - 

East Stonehonse - 

Exeter 

Holsworthy 

Homton - 

Kingsbridge 

Newton Aobot 

Okehampton 

FlymoaA - - - 

Plympton St. Maiy 

Sonth Molton 

Stoke Damerel 

Tavistock - 

Thomas, St. 

Tirerton - 

Torrington 

Totnea 

DOBSET. 

Beaminster 

Blandfbrd - • - 

Bridport - 

Ceme 

Dorchester 

Poole 

Shaftesbiuy 

Sherborne 

Storminiter 

Wareham and Purbeck 

Wejrmonth 

Wimbome and Cranbome 

DURHAM. 

Anekland - 
Chester-le-Street - 
Darlington 
Durham - 
Easinffton - 
Gateshead 
Hartlepool 
Hooghton-le-Spring 
Landiester 



62S 
895 

9,258 
539 

4,106 

2,577 
696 
898 

1,281 



560 

1,096 
586 
535 
515 

1,057 
268 
748 
610 

1,929 
560 

2,133 
622 
527 

1,442 
865 

1,434 
857 
466 

1,098 



396 
371 
496 
201 
497 
520 
859 
887 
295 
502 
829 
505 



3,811 
1,902 
1,826 
2,896 
1,948 
4,226 
1,965 
1,479 
2,383 



562 
789 

2,045 
466 

3,516 

2,208 
564 
847 

1,117 



498 

975 
537 
472 
459 
865 
287 
668 
563 

1,680 
470 

1,791 
iS43 
476 

1,301 
767 

1,276 
758 
410 

1,000 



348 
291 
434 
184 
446 
453 
817 
333 
275 
441 
742 
456 



3,149 
1,622 
1,521 
2,401 
1,576 
8,365 
1,707 
1,261 
2,006 



1 


_ 


48 

80 

187 


^^^ 


2 


^^ 


1 


— . 


— 


47 


4 


4 


•^ 


600 


9 


7 


— 


310 


13 


— 


— 


91 


6 


1 


... 


35 


3 


1 


^^ 


116 


6 


1 




52 


1 


1 


— . 


87 


22 


... 


— > 


37 


8 


.. 


— 


40 


11 


— 


— 


51 


1 


..— 


.— 


143 


17 


— 


— 


24 


4 


8 


.~ 


45 


— 


— 


— - 


42 


1 


^^- 


..- 


165 


34 


1 


— 


36 


7 


2 


-~' 


224 


32 


... 


— 


52 


12 


1 


—— 


37 


2 


^^^^ 


— 


iOl 


18 


8 


— 


58 


— 


2 


— 


106 


14 


— 


—> 


81 


4 


^^ 


~ 


36 


6 


5 


^^^ 


76 


^^^ 






39 


1 


... 


— 


28 


6 


^_ 


-~- 


40 


5 


~— 


— . 


12 


3 


m^ 


— 


48 


1 


m— 


— 


40 


3 


_ 


— 


"27 


9 


1 


— 


33 


— 


__ 


— 


12 


1 


.. 


— 


41 


4 


1 


— 


56 


13 


"~~ 


^^^ 


38 


2 


3 


2 


519 


4 


1 


1 


^35 


1 


2 


1 


-218 


11 


15 


- — 


826 


31 


.. 


~ .— 


1148 


50 


1 


_ 


587 


21 


1 


— 


-232 


5 


2 


•^ 


167 


6 


1 


2 


264 


8 



11 

26 
18 
22 
77 
39 
33 
7 
41 



13 
11 

9 
12 

4 
32 

3 
32 

4 
50 
46 
84 
15 
11 
22 
87 
36 
14 
14 
12 



13 

.•)! 

17 
2 
2 

24 
6 

20 

p« 

16 

17 

9 



134 
42 
73 

123 
69 

302 
20 
43 
52 



15 



BirthB. 



DXJBHAIC— ooii#. 

Sedgefield 
Sonth Shields 
Stockton - 
Sanderhnd 
Teesdale - 
Weudale- 



ESSEX. 



841 

3,960 

4,758 

4,985 

693 

72S 



BillericAj - 


- 


- 


466 


Bnintree - 


- 


- 


533 


Chelmsfoid 


• 


- 


996 


Colebester 


- 


- 


888 


Dnnmov - 


- 


- 


56S 


Kpping - 


- 


- 


617 


Halftetd - 


- 


- 


565 


Lexden and Wimtree 


- 


843 


Maldon - 


. 


- 


769 


Osgar 


- 


- 


335 


Unett 


- 


- 


481 


Rochford - 


• 


- 


755 


Romford - 


- 


- 


1,107 


Safl&on Walden 


«■ 


m 


63S 


Tendring - 


- 


- 


950 


West Ham 


- 




4,788 


Witbain - 


- 


- 


485 


6L0UCE8TKR. 






Bristol 


. 


. 


1,980 


Cheltenham 


- 


- 


1,311 


Chipping Sodhuxy 


- 


555 


Cirencester 


- 


- 


643 


Clifton - 


• 


- 


5,174 


Durslej - 


- 


- 


377 


Gloucester 


- 


- 


1,411 


Newent - 


- 


. 


369 


Northleach 


. 


. 


311 


Stow-on-ihe-WoId 


. 


263 


Stroud 


- 


- 


1,258 


Tetbniy - 


•■ 


- 


174 


Tewkesbury 


- 


- 


404 


Thombuzy 


- 


- 


525 


Westbnnr-onrSeTem 


. 


993 


Wheatenhurst 


• 


_ 


212 


Winchcomb 


• 


- 


344 


UERBFORD. 






Bromyard 




. 


355 


Dore 




•• 


244 


Hereford * 




. 


934 


Kington - 
Ledbury - 




. 


329 




. 


355 


Leominster 




« 


449 


Ross 




. 


472 


Weeobly - 




m 


236 



Bttcoess- 
ftilly 
Vacci- 
nated. 



Info^ 

oeptible 

of ^ 

Vaoci- 

nation. 



Had 

Small- 
pox. 



BMd, 

Unvao- 
cinated. 



Vaod- 
nation 
post- 
poned. 



Be- 

nudn- 
infr. 



App. No. 1. 

Bljrest of Vnccl' 
nation Beturiu). 



690 






100 


4 


3,200 


6 


1 


498 


34 


3,782 


7 


— 


544 


187 


4,278 


14 


— 


526 


11 


608 


_ . 


— 


69 


4 


624 






86 


8 


400 


1 




47 


2 


485 


— 


— 


42 


8 


917 


— . 


— . 


61 


8 


737 


1 


— . 


80 


4 


521 


— 


— 


84 


1 


542 


2 


— 


42 


2 


492 


1 


— 


46 


6 


784 


— 


-^ 


50 


a 


678 


— 


— 


60 


8 


300 


>— 


-^ 


19 


1 


432 


1 


■ 


37 


1 


667 


8 


-^ 


65 


6 


977 


2 


— 


83 


1 


552 


«» 


— 


57 


2 


763 


^ 


— . 


87 


9 


4,363 


4 


— 


359 


17 


442 




~ 


34 




1,654 




• 


237 


9 


. 956 


1 


^ 


128 


8 


466 


4 


-— 


54 


1 


572 


— 


i— 


46 


5 


4,509 


— 


1 


493 


15 


325 


— 


— 


28 


18 


1,223 


1 


— ■ 


128 


4 


817 


-— 


— 


41 


1 


285 


_ 


— 


17 


^^^ \ 


237 


2 


'— 


5 


1 


1,155 


2 


— 


83 


4 


154 


•— 


— 


17 


2 


358 


2 


— 


35 


3 


483 


— 


— 


38 


1 


873 


— 


— 


80 


7 


189 


— 


«— 


23 


— 


305 


^^^ 


1 


81 


1 


310 


1 




84 


3 


221 


^— 


' — 


18 


1 


802 


_ 


—. 


92 


3 


282 


..i. 


^-. 


30 


3 


307 


_ 


.. 


25 


2 


361 


3 


.^ 


49 


1 


418 


-_ 


— 


33 


8 


194 


1 


— 


25 


— " 



47 
221 
288 
156 

12 
9 



16 

8 
10 
16 

6 
29 
SO 

7 
28 
15 
10 
14 
44 
21 
91 
45 

9 



80 

223 

30 

20 

156 

6 

55 

10 

9 

18 

14 

1 

6 

8 

33 



7 

4 
37 
14 
21 
35 
18 
16 



16 



ATP. No. 1. 








• 








IMKntofTacd- 

DAtion Bekinif* — 


Births. 


Boeeen- 

tuOj 

Yaoci- 

nated. 

1 


Inaus- 

oeptibla 

of 


1 

Had 

Small- 


Bead, 
Un?ac- 


Vaocl- 
Timtion 

^1 j_ ,A 


main- 






Vsod- 
nation. 


pox. 


diialed. 


post- 
poned. 


in;r. 


HBBTS. 










' 






AllMXlB, St - - 


652 


588 


1 


_ 


56 


3 


4 


Barnet ... 


809 


741 


■.-. 


— 


50 


1 


17 


Berkhampetoad . 


44S 


378 


— ~ 


— 


44 


3 


17 


Binhop's Stortford 


695 


641 


8 


— 


44 


2 


5 


Bnntmgfoid 


175 


166 


— 


— 


8 


_ 


1 


Hatfield . 


212 


187 


._ 


— 


22 


1 


2 


Hemel Hempstead 


501 


426 


— 


— 


58 


5 


12 


Hertford ... 


480 


433 


— 


— 


87 


7 


3 


Hitchin - 


957 


877 


_ 


— 


75 


^-m 


5 


Boy§ton - - - 


700 


614 


1 


— 


76 


— 


9 


Wai« ... 


508 


462 


~- 


— 


35 


~> 


11 


Watford - 


876 


779 


8 


... 


72 


7 


15 


Welwyn ... 


72 


62 


— 


— ^ 


10 


— 


— 


HUNTINGDON. 
















Hnntiiigdon 


623 


560 


— 


— 


54 


6 


3 


Ives, St. - 


546 


500 


— 


— 


41 


8 


9 


NeotB, St - 


588 


536 


1 


— ^ 


44 


2 


5 


KENT (extra metro- 
















polkan). 
















Aahford, East 


875 


347 


_ 


— 


20, 


2 


6 


Aahford, Weat - 


611 


546 


— 


— 


48 


• 4 


13 


Blean ... 


681 


572 




— 


53 


2 


4 


Bridge ... 


879 


341 


1 


— 


81 


8 


3 


Bromley 


1,275 


1,068 


— 


— 


95 


2 


110 


Cantcrbory 


532 


470 


— 


— 


51 


— 


11 


Cranbrook 


430 


878 


— 


— 


82 


8 


12 


Dartford ... 


1,547 


1,418 


2 


— 


99 


9 


19 


Dorer - - - 


1,093 


932 


2 


— 


101 


14 


44 


Bastry - . - 


756 


670 


1 


— 


61 


14 


10 


Elham ... 


945 


847 


-.- 


— 


76 


11 


11 


S'aversham 


811 


746 


1 


— 


60 


1 


3 


Gravesend and Milton 


646 


586 


1 


.— 


48 


1 


10 


Hollingbonm 


454 


402 


2 


— 


42 


4 


4 


Hoo ... 


131 


118 


— 


— • 


12 


— . 


I 


Maidstone 


1,367 


1,199 


1 


— 


116 


18 


S3 


Mailing ... 


878 


793 


1 


— 


67 


2 


15 


Medway ... 


1,929 


1,718 


8 


— 


148 


19 


41 


3filton ... 


816 


769 


1 


^— 


40 


1 


5 


North Aylerford - 


900 


800 


— 


^- 


81 


1 


18 


Bomney Marsh - 


211 


197 


— 


— 


12 


~- 


2 


Seven Oaks 


822 


741 


— 


— 


58 


1 


22 


Sheppey ... 


576 


513 


— • 




48 


5 


10 


Tenterden 


339 


302 


-^ 


^ 


27 


1 


9 


Tbanet, I. of 


1,249 


1,149 


— 


— 


81 


5 


14 


Tonbridge 


1,497 


1,859 


4 


^— 


101 


10 


23 


LANCASHIRE. 
















A ahton-under-Ly ne 


5,559 


4,861 


2 


-.. 


592 


13 


91 


Barrow-in-Furness 




Inci 


uded in 


Ulvers 


tone. 






Barton-npon-Irwell 


2,086 


1,756 


— 


— - 


212 


26 


92 


Blackbnm 


6,248 


5,591 


2 


— 


621 


4 


30 


Bolton . - - 


6,724 


5,994 


4 




639 


— 


87 


Bomley - - - 


3,737 


3,210 


3 




444 


22 


58 


Bury ... 


4,306 


3,811 


4 


■ 


393 


18 


80 



17 



— 


Births. 


Success- 
fully 
Vacci- 
nated. 


Insus- 
ceptible 

of 
Vacci- 
nation. 


Had 

Small- 
pox. 


Dead. 

Unvac- 
cinated. 


Vacci- 
nation 
post- 
poned. 


Be- 

main- 
ing. 


LANCASHIBB-^cofi/. 
















Chorlej - - - 


1,755 


1,530 


1 


■^ 


180 


16 


28 


Chorlton . - • 


8,767 


7,299 


6 


1 


978 


17 


456 


Cfitheroe • - . 


711 


622 


— 


— 


67 


8 


14 


Fylde, The 


1,114 


965 


— 


— 


115 


4 


30 


Gantang- 


S92 


353 


— 


— 


35 


— 


4 


HaslingdeD 


8,157 


2,819 


2 


— 


303 


8 


25 


lancaster 


1,127 


999 


1 




94 


12 


21 


Leigh - - . 


1,962 


1,754 


2 




181 


— 


25 


IdTerpool . - - 


8,169 


6,711 


4 


— 


995 


10 


449 


liiiiieedale 


200 


183 


— 


— 


14 


2 


1 


Manchester 


6,809 


5,708 


4 


— 


825 


16 


261 


Oldham - - - 


5,403 


4,622 


6 


— 


595 


39 


141 


Ornukirk- 


2,238 


1,983 


2 


— 


187 


8 


53 


Preaeot - - - 


4,343 


3,585 


6 


— 


529 


45 


178 


PxeBton - 


4,605 


4,001 


— 


.« 


427 


6 


171 


Frestwich 


3,455 


3,008 


1 


— 


326 


15 


105 


Bochdale ... 


4,110 


3,555 


1 


3 


427 


26 


98 


Satford . 


6,128 


5,117 


3 


— 


645 


93 


265 


Todmoiden 


1,169 


1,022 


1 


2 


114 


4 


26 


Toxteth Park 


3,748 


3,107 


1 


— 


406 


14 


215 


XJlverstone 


3,348 


2,850 


1 


— . 


296 


52 


149 


Warrington 


2,481 


2,185 


2 


1 


251 


12 


80 


West Derbj 


11,505 


9,827 


15 


1 


1,163 


26 


473 


Wigan . - - 


5,851 


5,164 


1 


1 


608 


7 


70 


LEICESTER. 
















Ashby-de-Ia-Zouch 


1,285 


958 


— 


— 


146 


8 


128 


Barrow-on-Soar - 


874 


735 


— 


— 


109 


5 


25 


BiUesdon . - - 


206 


171 


— 


— 


21 


1 


13 


Blaby 


604 


507 


— 


— 


78 


18 


6 


Hinckley 


644 


565 


— 


•— 


77 


— 


2 


Leicester - • • 


4,365 


8,590 


9 


— 


648 


19 


104 


Loaghhoron^ 


946 


806 


— 




117 


1 


22 


Lotterworth 


329 


298 


— 


— 


28 


— 


3 


Market Bosworih 


502 


438 


— 


— 


60 


1 


3 


Market Harboroogh 


485 


416 


— 


— 


58 


4 


12 


Melton Mowbray - 


560 


481 






59 


6 


14 


LINCOLNSHTRB. 
















Boston - - • 


1,252 


1,056 


1 


— 


128 


6 


61 


Boom - - - 


666 


567 


— 


— 


52 


19 


28 


Caistor - - - 


1,880 


1,401 


8 


5 


257 


85 


179 


Gainsborough 


869 


688 


2 


— 


92 


19 


68 


Glanford Brigg - 


1,263 


1,108 


2 


^— 


126 


8 


24 


Grantham 


1,021 


928 


— 


— 


83 


— 


10 


Holbeach ... 


664 


575 


— 


— 


77 


2 


10 


Homcastle 


686 


601 


1 


— 


59 


4 


21 


Lincoln • . - 


1,960 


1,415 


1 


— 


289 


48 


207 


Louth ... 


1,045 


896 


— 


— 


96 


14 


89 


Sleaford ... 


831 


728 


3 


— 


94 


1 


6 


Spalding ... 


767 


694 


— 


1 


56 


3 


18 


Spilsby ... 


835 


696 


1 


— 


89 


IS 

_ ^ 


98 


Stamford . . - 


553 


489 


1 




40 


u 


1 








' 








I 

1 
I 



Afp. No. 1. 

Digest of Vacci- 
nation EetufTA 



41172. 



18 



AVF.No.1. 

riMtofVaod.^ 
nation Beturns. 





Births. 


Suooesft- 

Vacci- 
nated. 


Insus- 
ceptible 

of 
Vacci- 
nation. 


Had 

Small- 
poz. 


Dead. 

Unvao- 

cinated. 


Vacci- 
nation 
post- 
poned. 


Re- 
main- 
ing. 


MIDDLESEX (extra 


» 














metropolitan). 
















Brentford . . - 


2,560 


2,206 


1 


— 


206 


— 


147 


Edmonton 


3,196 


2,754 


6 


— 


235 


34 


167 


Hendon - - - 


1,448 


1,055 


13 


— 


145 


21 


208 


Staines • . - 


679 


569 


2 


— 


65 


9 


84 


Uxbridge - - - 


784 


699 


2 


~ 


62 


1 


20 


MONMOUTHSHTHE. 
















Abergayenny 


860 


739 


— 


— 


84 


9 


28 


Bedwelty ... 


3,528 


2,256 


4 


1 


229 


— 


88 


Chepstow - - . 


557 


498 


— 


— 


41 


3 


15 


Monmoath 


1,122- 


1,003 


— 


— 


97 


2 


SO 


Newport - - . 


2,573 


2,296 


1 


— 


229 


13 


34 


Fontypool 


1,528 


1,153 


mm^m 


«M^iM 


136 


28 


216 


NORFOLK. 
















Aylsbam - - » 


557 


470 








70 


4 


13 


Blofield ... 


337 


297 


— 





88 


a 


5 


Depwade 


726 


613 


4 





74 


8 


27 


Docking . - - 


540 


476 


— 





54 


2 


8 


Downham 


638 


566 


1 





58 


— 


13 


Erpingham 


578 


498 


— 





60 


11 


9 


Faith, St. - 


341 


301 


— 





35 


1 


4 


ITlegg, E. and W. • 


315 


265 


— 





28 


1 


21 


Forahoe - - - 


257 


205 


— 


— 


81 


2 


19 


Freebridge Lyon - 


450 


399 


— 





38 


5 


8 


Guiltcrosa 


333 


271 


— 





30 


1 


31 


Henatead 


842 


297 


— 


.— 


87 


3 


5 


King's Lynn 


507 


454 


— 





47 


2 


4 


Loddon nnd Clayerinff 
Mitford and Launditcn 


426 


386 


1 


^ 


32 


1 


6 


763 


677 


— 





66 


3 


17 


Norwich - - - 


2,617 


2,231 


9 





323 


2 


52 


Swaffbam - - . 


390 


347 


— 





26 


8 


14 


Thetford - - - 


525 


458 


— 





38 


8 


26 


Smallbnrgh 


409 


366 


1 





33 


1 


8 


Walsingham 


627 1 


559 


— 





52 


— 


16 


Wayland . 


328 


284 


— 


— 


37 


8 


4 


Tarmonth, Gt. 


1,099 


909 


— •- 


"~ 


128 


27 


35 


NORTHAMPTONSHIRE. 
















Bracklcy ^ - - 


411 


329 


1 


_ 


56 


4 


21 


Brixworth 


387 


350 


1 


_ 


29 


1 


6 


Daventiy - - - 


582 


517 


— 





51 


1 


13 


Hardingstone 


342 


310 


— 





29 


1 


2 


Kettering - - • 


837 


743 


— 





79 


2 


13 


Northampton • 


2,066 


1,670 


3 





271 


4 


118 


Oundle - - - 


446 


404 


2 


— 


36 


m^ 


4 


Peterborongh 


1,286 


1,131 


^^^ 


— 


134 


2 


19 


Potterspury 


370 


299 


_ 





42 




25 


Thrapston- 


515 


448 


— 





58 




9 


Towcester- 


465 


402 


2 


— 


49 




7 


WellingboTogfjh - 


1,253 


1,020 


^^■" 


^^^ 


158 


16 


59 



19 





BirihA. 


Sucoess* 

fully 
Vacci- 
nated. 


Insus- 
oeptible 

of 
Vacci- 
nation. 


Bad 

Small- 
pox. 


Dead, 

XJiivao- 

cinated. 


Hit 


Be. 

mann- 
ing. 


• 

KOBTHUMBEBLAND. 
















Alnwick - - - 


637 


548 


— 


•.» 


62 


10 


17 


BelfoTd . - - 


145 


134 


— 


— 


10 


— 


1 


Jlellingfaam 


197 


178 


— 


— 


18 


1 


— 


Berwick-on-Tweed 


619 


565 


— 


— 


43 


2 


9 


Castle Ward - 


704 


617 


— 


1 


78 


— 


8 


Glendale . - - 


294 


279 


— 


— 


12 


— 


3 


Hnltwhutle 


267 


248 


— 


— 


18 


— 


1 


Hexham - - - 


1,092 


947 




— 


93 


8 


49 


Morpeth - - - 


1,799 


1,570 


2 


— 


216 


3 


8 


Kewcastle-on-Tyne 


5,675 


4,700 


2 




778 


53 


142 


Rothbuiy - - - 


196 


176 




^^^ 


13 


5 


2 


Tynemoath 


4,407 


3,779 


3 


^MM* 


^68 


44 


118 


NOTTIN6HAM8U1BE. 






■ 










Basfoid . . - 


4,276 


3,642 


1 


— 


477 


14 


142 


Bii^ham ► - - 


421 


382 


— 





31 


i 


7 


East Betford 


699 


622 







66 


— 


It 


Mansfield . - - 


1,695 


1,389 


— 





224 


5 


76 


Newark - - - 


972 


840 


— 





109 


1 


22 


Nottingham 


3,183 


2,486 


7 





425 


69 


196 


Badfoid . - - 


1,435 


1,174 


— 





178 


5 


78 


Boathwell 


583 


521 


— 





48 


3 


11 


Worksop - - - 


1,059 


939 


1 


— — 


99 


9 


n 


OXFOBDSHIBR 
















Banbury - - - 


960 


665 


— 


— 


98 


2 


195 


Bicester - - - 


516 


440 


— 





49 


8 


19 


Chipping Norton - 


605 


500 


1 





96 


2 


6 


Headington 


786 


657 


— 





80 


13 


36 


Henley . - - 


538 


472 


— 





42 


8 


21 


Oxford - 


654 


548 


S 


1 


74 


4 


24 


Thame - - - 


435 


391 


— 





86 


— 


8 


Witney - 


794 


708 


— 





70 


2 


14 


Woodstock 


467 


412 


1 


— 


83 


4 


7 


RUTLAND. 
















Oakham - - - 


342 


302 


1 


.« 


83 


3 


8 


Uppingham 


825 


296 


•^ 


^ 


22 


1 


6 


SATiOP. 
















Atcham - - - 


M28 


1,195 


_- 


— 


115 


5 


18 


Bridgnorth 


435 


379 


— 





41 


6 


9 


Chnrch Stretton - 


165 


153 


— 


— 


10 


— 


2 


Cleobnry Mortimer 


274 


239 


• ^im^ 





28 


2 


5 


Clnn - - - 


382 


273 


4 


— 


30 


3 


22 


Drayton - - - 


458 


411 


— 





45 


— 


a 


Ellesmere ... 


386 


353 







20 


2 


11 


Ladlow - 


551 


453 


— 





62 


1 


35 


Madeley - - - 


1,102 


966 


5 





106 


5 


20 


Newport - - - 


430 


379 


— 





39 


1 


11 


Oswestry - - - 


857 


782 


— 





60 


4 


11 


Shifnal - 


409 


343 


1 





34 


1 


SO 


Wellington 


1,030 


919 







99 


2 


10 


Wem . - - 


263 


236 


— 





25 


1 


1 


Whitchnreh 

• 


352 


268 


~-~ 


^^^ 


36 




48 



Afp.No.1. 

Digest of VaooU 
nation Betums 



B 2 



20 



Apf. No. 1. 

DiffertofYftcd- 
moon Retnnu. 



— 


Births. 


BOCOCMW- 

folly 

Yaooi- 

sated. 


Insus- 
ceptible 

of 
Yaooi- 
nation. 


Had 

Small- 
pox. 


Dead. 
Unyao- 
dnated. 


Yaod- 
nation 
post- 
poned. 


Ro- 

main- 

in«. 


80MEBSET. 
















Axbridge - - - 


1,088 


973 


— 


— 


75 


12 • 


28 


Bath - - - 


1,845 


1,511 


— 


— 


196 


11 


127 


Bedminster 


2,270 


1,967 


5 


— 


208 


42 


48 


Bridgwater 


1,084 


968 


4 


— 


79 


6 


27 


Ohard - - - 


889 


780 


— 


— 


91 


8 


10 


Clntton - - - 


838 


756 


-^ 


— 


53 


8 


26 


Dolverton 


182 


170 


— 


— 


7 


8 


2 


Frome - - - 


768 


690 


1 


— 


60 


2 


15 


EeyiiBbaiii 


852 


735 


— 


— 


78 


1 


38 


Langport - - - 


475 


405 


— 


— 


29 


• 1 


40 


Shepton Kallet - 


502 


441 


1 


— 


87 


11 


12 


Taunton - - - 


896 


809 


2 


— 


64. 


6 


15 


Wellington 


581 


480 


8 


— 


31 


— 


17 


Wells 


697 


603 


6 


^^— 


63 


9 


16 


WiUiton - 


609 


553 


— 


^ 


42 


9 


5 


Wincanton 


581 


520 


1 


..- 


45 


4 


11 


Yeovil 


865 


747 


1 


^ 


88 


6 


23 


SOUTHABfPTON. 
















Alresford . . - 


210 


192 


— 


_ 


14 


— 


4 


Alton - - - 


488 


449 


— 


— 


26 


— 


13 


Alventoke 


719 


671 


— 


— 


47 


— 


1 


Andover - - - 


490 


443 


— 


•^ 


41 


1 


5 


Basingstoke 


502 


453 


— 


— 


21 


10 


18 


Catherington 


66 


59 


— 


— 


4 


— 


3 


Clmstchurch 


587 


484 


— 


— - 


58 


23 


22 


Droxford - - - 


837 


311 


— 




21 


1 


4 


Fareham - . - 


458 


422 


_ 


— 


27 


— 


9 


Fordingbridge 


199 


180 


— 


— 


15 


— 


4 


Hartley Wintney - 


560 


497 


— 




36 


1 


26 


Havant - - - 


247 


204 


— 




20 


3 


20 


Horsley - - - 


77 


68 


— 




8 


1 


— 


Kingsclere 


290 


271 


— 




15 


— 


4 


Lymington 


362 


320 


— 


— 


20 


7 


15 


New Forest 


413 


376 


— . 


— 


29 


1 


7 


Petersfield 


307 


287 


_ 


•^ 


13 


4 


3 


Portsea Island 


8,829 


3,437 


4 


— 


320 


17 


51 


Bingwood- 


168 


158 


— . 


^— 


7 


— 


3 


Romsey - • - 


340 


266 


— 


_ 


30 


4 


40 


6oathampton 


1,615 


1,352 


2 


— . 


161 


18 


82 


Soath Stoneham - 


1,045 


886 


— 


— 


100 


7 


52 


Stockbridge 


207 


187 


—• 


— 


17 


— 


3 


Whitchupch 


180 


151 


.— 


_ 


21 


2 


6 


Wight, Isle of - 


2,112 


1,833 


7 


— 


157 


54 


61 


Winchester, New - 


772 


679 


1 


— 


68 


10 


14 


STAJbTOKDSHIRE. 
















Wolstanton and Borslem - 


3,574 


3,092 


1 


_ 


430 


13 


38 


Bnrton-on-Trent - 


2,349 


1,426 


1 


— 


260 


9 


653 


Cheadle - - . 


818 


748 


^^^ 


— 


56 


2 


12 


Leek ... 


1,213 


952 


— 


1 


110 


14 


136 


Lichfield - 


1,283 


1,137 


—. 


— 


113 


9 


24 


Newcastle-nnder-Lyme - 


1,378 


1,175 


1 


— 


133 


1 


68 


Penkridge 


1,184 


1,027 


— 


~— 


122 


8 


27 


Seisdon - - - 


519 


455 


— 


— . 


50 


2 


12 


Stafford - 


1,001 


867 


_^ 


..-. 


89 


4 


41 


Stoke-on-Trent - 


4,358 


3,747 


4 


-^ 


470 


4 


133 



21 



— 


Births. 


Bucoea^ 
fully 
Vacci- 
nated. 


Insus- 
ceptible 
of 

Vacci- 
nation. 


Had 

Small- 
pox. 


Dead, 

Unvao- 

dnated. 


Vacci- 
nation 
post- 
poned. 


Be- 

main- 
ing. 


8TAPFOKDSHIBB-«oiK. 
















Stcme - - - 


91S 


839 


1 


— 


57 


2 


13 


TamwoTth 


700 


575 


— 


— 


86 


2 


87 


Uttoxeter - - - 


420 


384 


— 


^ 


29 


2 


5, 


Walsall ... 


8,494 


2,967 


4 


— 


898 


14 


111 


West Bromirieli - 


5,011 


4,450 


5 


8 


476 


8 


69 


WolTerhampton - 


5,224 


4,593 


5 


""" 


570 


2 


54 « 


SUFFOLK. 
















Blything - - - 


828 


741 


^^ 


. 


55 


8 


24 


Boffmere and Ciaydon 


518 


459 


1 


— 


45 


4 


9 


Bnrj St. Edmunds 


470 


417 


— 


— 


41 


4 


8 


Cosfoid . - - 


521 


448 


1 


— 


51 


2 


19 


HartlsDaere 


518 


474 


— 




88 


2 


9 


Hozne - - - 


420 


370 


— - 




85 


4 


11 


Ipswich ... 


1,528 


1,857 


6 




124 


4 


37 


Mild«^ha11 


306 


269 


— 




27 


1 


9 


Mntlbrd and Lotlimgland - 


1,207 


1,040 


— 


— 


114 


11 


42 


Plomesgate 


598 


545 


1 


— 


36 


4 


12 


lUsbridge - 


643 


580 


— 


— 


56 


— 


7 


Samfbrd - - - 


855 


319 


— 


— 


22 


5 


9 


Stow - - - 


716 


635 


1 


— 


52 


2 


26 


Sudborj - - - 


953 


799 


— 


— 


89 


— 


65 


Thingoe - - - 


506 


465 


— 


— 


30 


1 


10 


Wan^rd- 


423 


360 


— 




36 


9 


18 


Woodbridge 


636 


581 


""" 




43 


1 


11 


SURREY (eztnmetro- 


' 














politan.) 
















Chertaey - - - 


785 


666 


1 


— 


63 


12 


48 


Croydon - - - 


8,003 


2,467 


3 


— 


285 


89 


209 


Dorking . - - 


461 


414 


1 


^- 


40 


1 


5 


Epsom 


983 


797 




~~ 


71 


18 


97 


Famham ... 


1,535 


1,288 


7 




155 


4 


81 


Godfftone - - - 


376 


839 


1 


— 


28 


— 


8 


Goildford - - - 


1,062 


949 


— 


— 


80 


11 


22 


Hambledon 


475 


430 


1 


■— 


27 


6 


11 


Kingston . - - 


1,960 


1,738 


2 


1 


182 


25 


67 


Reigate . - - 


881 


767 


2 




86 


6 


20 


Richmond 


764 


685 


1 


— 


64 


1 


13 


SUSSEX. 
















Battle - .. - 


440 


410 


.^ 


_ 


25 


3 


2 


Brighton - - - 


2,661 


2,392 


4 


— 


228 


8 


29 


Cfaailej ... 


289 


264 


— 


— 


22 


2 


1 


Chichester 


232 


183 


• _ 


— 


22 


8 


24 


Cnckfield ... 


620 


550 


— 


... 


43 


6 


21 


Eastboome 


574 


462 


..- 


^ 


51 


8 


58 


East Grinstead - 


588 


522 


_- 


— 


49 


3 


14 


East Preston 


663 


610 


._ 


_ 


38 


. 7 


8 


Hailsham ... 


482 


867 


... 


— 


31 


8 


31 


Hastings - - - 


1,099 


857 


■~> 


— 


124 


}A 


104 


Horsham - - - 


627 


578 


2 


.— 


35 


1 


11 


Lewes . - • 


823 


278 


1 


" 


30 


9 


5 



An.KobL 

Digest of Vaooi- 
naoon Setums. 
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AFP. No. 1. 

Dicest Of Vacd- 
iiaiion fietanis. 





Births. 


Success- 
fully 
Vacci- 
nated. 


Insus- 
ceptible 

of 
Vacci- 
nation. 


Had 
Small- 
pox. 


Dead, 

Unvac* 

oinated. 


Vacci- 
nation 
post- 
poned. 


Re- 
main- 
ing. 


SUSSEX— conl. 
















Midhunt - 


426 


397 


_ 


— 


25 


2 


2 


Newharen - - - 


219 


187 


4 


— 


17 


S 


9 


Fetworth - '. - 


295 


258 


— 


— 


26 


9 


2 


Rye - - - 


361 


310 


4 


— 


89 




8 


Steyning - - - 


1,021 


865 


1 


— 


76 


16 


63 


Thakeham 


281 


257 


— 


— 


20 


2 


2 


T^cehant - - - 


588 


523 


— 


-.— 


38 


2 


25 


Uckfield - 


699 


642 


— 


— 


49 


3 


5 


Westbourne 


226 


197 


— 


— 


11 


7 


11 


Wert Firle 


65 


59 


— 


— 


5 


— 


1 


West fiampnett - 


562 


506 


1 


-~~ 


36 


12 


7 


WARWICKSHIRE. 
















Alcester - - - 


646 


566 


-^ 


•i_ 


62 


1 


17 


Aston ... 


7,200 


6,216 


12 


20 


773 


5 


174 


Atherstone 


478 


409 


— 


— 


57 


— 


12 


Biimingham 


9,652 


8,020 


25 


13 


1,037 


4 


558 


Coventry - - - 


1,582 


1,341 


— 


— 


187 


15 


39 


Foleshill - 


765 


620 


-» 


_ 


107 


— 


88 


Meriden - 


288 


258 


— 


._ - 


28 


2 


— 


Kimeaton . - • 


464 


385 


— 


— 


44 


3 


32 


Roffby - . - 


664 


.585 


— 


1 


71 


3 


4 


SolihoU - 


415 


365 


1 




32 


5 


12 


Southam ... 


310 


262 


_- 


^-. 


38 


6 


4 


Stratford-on-Avon 


674 


615 


«~ 


— 


45 


I 


13 


Warwick - • 


1,354 


1,235 




^■^ 


98 


5 


16 


WESTMORELAND. 








« 








East Ward 


500 


425 


._ 




59 


8 


18 


Kendal ... 


1,348 


1,250 


— 


— 


87 


4 


7 


West Ward 


270 


253 


— 


^— 


17 


-^ 


— 


WILTSHIRE. 
















Alderbury 


716 


646 


2 


^^ 


64 


^^ 




Amesbury 


201 


192 


_ 


_ 


8 


^— 




Bradford ... 


824 


299 


— 


_ 


24 


>_ 




Calne 


281 


259 


_^ 


__ 


17 


2 




Chippenham 


640 


578 


2 


•» 


52 


1 




Cricklade and Wootton 


397 


311 


^_ 


^^. 


84 


._ 


52 


Bassett. 
















Devizes - • - 


615 


557 


_ 


^_ 


49 


4 


5 


Highvorth and Swindon - 


1,178 


1,049 


>— 


— 


96 


8 


25 


MfUmesbnry 


fB5 


396 


— 


— 


28 


6 


5 


Marlboroogh 


286 


277 


— 


— 


• 7 


— 


2 


Melkshain- 


594 


490 


— 


— 


83 


11 


10 


Mere - - . 


210 


184 


-^ 


_ 


26 


._ 


_ 


Pewsey - - - 


340 


321 


.i— 


_ 


17 


.. 


2 


TSsbury - - - 


294 


261 


-^ 


«^ 


27 


2 


4 


Warminster 


386 


356 


___ 


^^ 


25 


I 


4 


Westbnry and Whorwels- 


356 


827 


— _ 


___ 


26 


^_ 


3 


down. 
















Wilton - 


336 


290 


^^"^" 


~~" 


36 


1 


9 



23 





Births. 


Suoeesa- 
fally 
Vacci- 
nated. 


InsuB- 
oeptible 

of 
Vacci- 
nation. 


Had 
Small- 
pox. 


Dead. 
Unvac- 
cinated. 


Vacci* 
nation 
post- 
poned. 


Afr.lfo.1. 
Be- Digest'cTvaool- 


W0BCESTEB8HIBB. 
















BfomsgroTe • 


1,020 


900 


— 


— 


107 


4 


9 


Drmtwich - - - 


723 


674 


3 


— 


34 


5 


7 


Dudley - . - 


6,629 


5,584 


1 


2 


770 


39 


233 


£vesham - « - 


483 


413 


— 


— 


62 


a 


6 


KiddenniDster 


1,197 


1,018 


— 


— 


145 


4 


80 


King's Norton 


2,641 


2,351 


9 


3 


213 


20 


45 


Martlej . - - 


460 


415 


— 


— — 


35 


1 


9 


Penhore - - - 


422 


385 


— 


— 


37 


— 


— 


Sliipston-on-Stoor- 


578 


489 


— 


— 


47 


1 


41 


Stoorbridge 


3,360 


2,883 


2 


— 


894 


6 


75 


Tenbarjr - - - 


218 


178 


— 


— 


17 


4 


19 


Upton-on->SeTeni - 


566 


480 


— 


— 


30 


5 


51 


Worcester- 


1,021 


744 


3 


"~^ 


127 


— 


147 


YORKSHIRE. 
















East Rxddio. 
















Beverley - - - 


734 


530 


1 


— 


100 


7 


96 


Bridlington 


472 


402 


— > 


— 


57 


1 


12 


Driffield - - - 


678 


573 


2 


— 


87 


— 


16 


Howden - - - 


421 


368 


— 


— 


48 


2 


3 


Kingston-opon-HoU 


2,716 


2,324 


3 


— 


304 


5 


80 


Fatrington 


261 


223 


— 


— 


32 


— 


6 


Pocklington 


451 


378 


2 


— 


46 


7 


18 


Scolcoates - «• 


3,239 


2,792 


7 


— 


322 


12 


106 


Skirlaugh . . - 


309 


266 


— 


— 


37 


2 


4 


York 


2,208 


1,858 


2 


^~ 


234 


18 


96 


YORKSHIRE. 
















NoBTH RiDnro.. 
















A jsgarth - - - 


162 


140 


— 


— 


10 


9 


8 


Bcdale ... 


221 


200 


— - 


— 


20 


— 


1 . 


Easingwold 


256 


232 


— 


— 


16 


1 


7 


Goisboroogh 


2,475 


1,913 


2 


2 


344 


11 


203» 


Helmslej Blaekmoor 


178 


163 


— 


— 


15 


— 


— 


Kirkbj Moorside - 


166 


143 


•— 


^ 


17 


1 


5 


Ijeybom . . - 


262 


232 


— 


•— 


29 


— 


1 


Malton ... 


713 


623 


— 


— 


59 . 


9 ■ 


22 


Nortbanerton 


342 


303 


— 


— 


28 


8 


3 


Pickering . - - 


496 


395 


2 


— 


62 


8 


29 


Beetli ... 


1.58 


138 


— 


— 


19 


. 1 




Richmond 


371 


322 


— 


— 


43 


1 


5 


Scarboroagh 


1,209 


1,017 


2 


— 


188 


30 


22 


Stokesley - - - 


360 


324 


— 


—— 


32 


2 


2 


Thirsk - 


391 


840 


-— 


— 


40 


2 


9 


Whitby - 


973 


828 


"^ 


^■~ 


116 


8 


21 


YORKSHIRE. 
















WsBT Riding. 
















Bamsley . - - 


3,123 


2,643 


— 


— 


379 


21 


80 


Bramley - - - 


1,986 


1,678 


2 


— 


256 


2 


48 


Bradford - 


6,443 


5,335 


10 


2 


782 


— 


314 


Bierley, North 


4,548 


3,902 


1 


2 


489 


23 


131 


Dewsbury - 


5,510 


2,713 


1 


6 


844 


9 


1,937 

4 A 


Doncaster - - - 


1,668 


1,428 


3 




164 

1 


27 


46 



* No letom from Daaby registration sub-district (73 births). 
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App.Ko.1. 
















IHffMtlTyMei- 

mtkm Retumii — - 


Births. 


Bnocosi 
folly 
Yacei- 
nated. 


Insiu- 
oeptible 

of 

Yaooi- 

nation. 


Had 

Smau- 

pox. 


Dead, 

UiiTao- 
dnated. 


Yaooi- 

nfttion 

portr 

poDed. 


R»- 

nuun- 


Y0BE8H1RE— ami. 
















Eceleaall Bierlow - 


3.676 


3,840 


9 


— 


391 


11 


125 


Goole - - - 


683 


587 


— 


— 


69 


1 


26 


HaUfax - 


6,777 


5,141 


2 


— 


592 


9 


38 


Heinsworth 


241 


212 


1 


— 


19 


— 


9 


Holbeek - 


965 


814 


— 


— 


185 


— 


16 


Haddersfield 


5,S08 


4,604 


8 


— 


519 


9 


68 


. Honslet ... 


2,3S2 


2,020 


3 


1 


269 


2 


27 


Keghley - - - 


1,947 


648 


— 


— 


328 


8 

• 


96S 


KnaresboToiigh 


535 


464 


1 


— 


51 


3 


16 


Leeds . - - 


7,121 


6,197 


4 


— 


819 


9 


92 


Ouseburn, Great - 


871 


832 


1 


— 


83 


1 


4 


Fateley Bridge 


282 


257 


— 


— 


23 


— 


2 


Fenistone ... 


615 


549 


— 




58 


4 


4 


Pontefiract- 


1,827 


1,546 


— 


1 


213 


6 


61 


Bipon ... 


474 


408 


— 


— 


49 


4 


13 


Botherham 


8,092 


2,669 


4 




322 


20 


77 


Saddleworth 


720 


643 


— 


— 


56 


— 


21 


Sedbergh ... 


147 


105 


1 


— 


16 


— 


25 


Selby . . - 


503 


444 


— 


— 


58 


8 


3 


Settle ... 


475 


422 


— 


^ 


45 


2 


6 


Sheffield ... 


7,579 


6,019 


7 


— 


1,047 


41 


465 


Skipton . • . 


1,090 


924 


2 


— 


125 


8 


31 


Tadcaster ... 


785 


668 


2 


— 


81 


5 


29 


Thome . - - 


546 


897 


~— 


— 


85 


6 


68 


Wakefield - 


3,340 


2,716 


3 


-.- 


402 


8 


216 


Wetherby . - - 


429 


344 


7 


— 


48 


4 


26 


Wharfedale 


1,566 


1,279 


— 


— 


186 


22 


79 


Wortley - 


1,374 


1,148 


— 


^^ 


147 


7 


77 


AK6LESEY. 
















Anglesey ... 
Hothead - - - 


898 


842 


... 


_ 


89 


4 


13 


490 


883 


5 


— 


49 


— 


58 


BBGCKNOCK. 
















Brecknock 


483 


437 


.^ 


I 


40 


^^ 


5 


BuUth - 


256 


228 


1 


— 


23 


1 


9 


Crickhowell 


798 


676 


— 


— ~ 


93 


8 


26 


Hay . - - 


319 


276 


— 


— 


38 


1 


9 


CABDIGAN. 
















Aberaeron 


355 


809 


^— 


.... 


88 


'8 


10 


Aberystwith 


747 


641 


— 




72 


10 


24 


Cardan - . . 


476 


422 


— 


— 


34 


4 


16 


Lampeter ... 


285 


288 


— 


— 


31 




9 


Tregaron . - - 


288 


247 


^.~ 




24 


6 


12 


CABMABTHEK. 
















Carmarthen 


1,023 


906 


.. 


.^^ 


85 


5 


27 


Llanelly - - . 


1,707 


1,.539 


1 




147 


10 


10 


Llandilo Fawr 


569 


515 


— 


^ 


50 


1 


8 


Llandovery 


464 


409 


— 


— 


41 


11 


3 


KewcasUe-in-Emlyn 


524 


456 






60 

1 


1 


m 



25 



— 


BirOr . 


' diiooea»- 
fUly 
Yaoci- 
nated. 


Inius- 
oeptible 

of 
Vacci- 
nation. 


Hwl 

Rmall- 
poi. 


Bead. 
Unyao- 
cinated. 


Yaod- 
nation 
post- 
poned. 


Be. 

main- 
ling. 


CAHNABYON. . < 
















Bangor and Beanmaris - 

Carnarron 

Conway - - - 

PwllhftU - 


1,065 

1,372 

455 

598 


949 

1,153 

403 

533 


1 
5 


— 


102 

180 

40 

53 


3 

22 

5 

5 


10 

12 

7 

7 


DENBIGH. 
















lilannrst ... 
Bathin ... 
Wrexham- 


372 

873 

2,084 


311 

340 

1,817 


— 


— 


82 

30 

200 


15 

1 
8 


14 

2 

59 


EMNT. 
















Asaph, St - 
Hawarden 
HdjweU - 


752 

611 

1,587 


676 

565 

1,396 


I 


— 


70 

42 

136 


2 

12 


6 

2 

42 


6LAM0BGAN. 
















Bridgmd and Cowbridge - 

Cardiff - 

Gower ... 

Merthyr Tydfil - 

Neath - 

Pontardawe 

Pontypridd 

Swansea - - . 


1,346 
8,280 

345 
4,791 
2,532 

594 
8,281 
3,436 


1,201 
2,641 

314 
4,242 
2,277 

547 
2,685 
2,928 


1 
2 

3 
1 

10 

1 


— 


126 
381 

24 
482 
206 

41 
405 
296 


4 

51 

6 

3 

7 

4 

26 

16 


14 

205 

1 

61 

41 

2 

155 

195 


MERIONETH. 
















Bala ... 
Corwen - - . 
DolgeUy - - - 
Festiniog ... 


174 
524 
454 
949 


150 
450 
404 
816 


__ 


^.^ 


21 

50 

41 

114 


3 
9 
5 

10 


15 

4 
9 


MOKTGOMEBY. 
















Uanfyllin ... 

Machynlleth 

Forden - - - 

Kewtown and Llanidloes - 


596 
396 
572 
816 


512 
845 
536 
651 


3 


— 


59 
40 
28 
61 


15 
3 
2 

34 


10 
8 
6 

67 


PEMBROKE. 
















Hayerfoidwest 

Narberth ... 

Pembroke 


948 
584 
900 


799 
527 

774 


1 
1 


— 


105 
39 
94 


25 

9 

22 


18 
9 
9 


RADNOR. 
















Knighton ... 

Pn^teigoe 

Rhayader - - . 


297 
144 
182 


203 
123 
188 


^^^ 




23 
11 
14 


1 


70 
10 
35 



















App.Ko.L 

IMffertofYaod- 
n*«<ni Beturns. 



An. Ho.*. 

Inauotloii of 
Publio VmdIua- 





union. 


fa 


No.o( 


Hangool Award! 
in each Union. 


Total Sam 

inUie 
Union. 


Intpeotor. 




II 


8 


Ulnl- 


Han- 




1 


lo«H(ar - • 

odstona - - - 

S!^d^^^ : : 

hilltonxB - - 

IS: : : 

ieiham - - - 
Imokley - - - 
liWhln - - - 

loniton ■ ' - 
lomcaitlo - - 

isr : : : 

Juialey - - - 
pnUih . - - 

lendd - - - 

.eifthton Buuard - 

2=". : : 

Jikonl • . - 

'^.- : 

;jas!'' ; : 

Hansflstd - - 
Market Bogworth - 
larkel Barborough 

i^'uoVbr^r : 


t 

9 

« 

1 

1 

s 
J 

7 
t 

t 

a 


s 

t 
a- 

\ 

i 


^ 


£ a. d. 

411 4 

WHO 
SIS 

gij * 
al 

Vt 

IS 10 

si B 
SU 

lis 

ii 

lli! 

tie 7 

SIS 

8*7 


e 1. d. 

4 17 
8 ID 

» e 

«T1S 
4SH 

Ifll 

mil 

10 u 

1» 8 
30 18 

Si 3 a. 


£ : d. 
U18 B 

Tin 4 

Isls 4 

31 S B 
SS 1 D 

is"Te 

flO S 4 

HSU « 

111 

T8 1S 
8S 8 C 

SDH C 

111 
III 

33(18 I 

WIS 

16 10 
SS 4 < 

as 10 ( 

44 < 

•|.J! 

"HI 

IT e ( 


„ Aiij". 
Mr. Power 

Dr.' Ballard. 

:r 

„ fiterens. 

. Air,. 

Mr. Power. 

Dr.' BlauU. 

. etareiu. 

^H. 

. Airj. 
Dr. SteTBns. 

r B1«.i'l 
, aioTonl. 

Tl 

:ISr 

. Ballsnl. 
Do. 
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1. 


No.o£ 














respeotiTO 
Yaodnation 


Range of Awards 


Total Sum 




Union. 


Yaooinatio 
in the Un 


Gontractors 

recommended 

for Award. 


in each Union 


• 


awarded 
in the 


Inspector. 




3-2 *"* 














No. of 
tricts 




11 


Mini 


i- 


Mali- 


Union. 










mum. 


mum* 

1 














A a. 


d. 


£ », 


d. 


£ «. d. 




Ifonmoath 


6 


3 


— . 


3 18 





41 8 





60 13 


Dr. Thome. 


Mutford and Lottung 


S 


1 


— 


— 




— 




22 12 


.. Airy. 


land. 




















Newmrk - 


10 


8 


^ 


6 6 





6 3 





11 8 


M Board. 


NewcasUe-on-T^e - 


8 


4 


— 


44 8 





74 3 





821 8 


„ Stevens. 


Ncwmt - - - 


8 


8 


— 


6 8 





11 10 





17 18 


„ Ballard. 


New Forest 


6 


6 


— 


18 





14 8 





38 9 


M Stevens. 


Niawpoit (Man.) ' - 
Newton Ablxyt - 


8 
11 


8 

6 


""" 


10 14 
6 8 






78 3 
14 19 






104 8 
61 8 


» Thome. 
„ Blaxall. 


Northkach - - 


6 


1 


— 


— 




— 




6 17 


H Ballard. 


Norwich - - - 


1 


— 


— 


— 




— 




— 


*» Airy. 


Nottingbam • 


8 


— 


— 


^ 




~~ 




~~ 


» BearcL 


Okehampton • 


6 


.^ 


— 


— 




— 




— 


„ BlaxalL 


OU^e,8amt • • 


8 


8 


— 


56 8 





99 19 





889 

• 


» Stevens. 


Pairingfam 
VenriUL - • - 


S 
6 


a 

8 


— 


8 

4 14 






3 
13 16 






6 
25 8 


„ B(«rd. 
Mr. Power. 


Pensanoe • • - 


6 


8 


— 


8 18 





16 4 





88 16 


Dr. Blaxall. 


Penhore . . - 


6 


5 


j- 


3 12 





14 8 





43 15 


Mr. Power, 


Peten&eld 


4 


8 


1 


3 12 





6 13 





20 12 


Dr. Stevens. 


Flomesgato 


6 


8 


1 


2 10 





6 8 





20 11 


» Airy. 


Flymouth - - - 


1 


8 


-- . 


85 11 





58 18 





88 3 


« Blaxall. 


Plympton. St. Maiy 

Pockhngton 

PontTDOol 


6 
6 
8 


8 
1 


1 


7 17 
14 




8 


12 7 
65 1 






31 19 
6116 8 


Do. 
n Beard, 
w Thome. 


Poplar - - - 


4 


8 


^ 


88 15 





56 1 





110 17 


M Stevens. 


Portaea Island - 


8 


8 


— 


29 9 





109 





226 11 


Do. 


Preatwich - - - 


6 


a 


— 


46 10 





71 17 





117 7 


„ Board. 


Radford - 


8 


... 


_ 


— 




— 




-~. 


M Beard. 


BMulinc - - - 
Redrutn - - - 


1 


1 


-. 


— 




— 




63 17 


w Stevens. 


6 


4 


_ 


7 11 





19 11 





49 16 


„ Blaxall. 


T% * - A 


4 


8 


— 


6 7 





24 7 





39 19 


u Stevens. 


Richmond (Surrey) - 


8 


2 


— 


7 6 





17 8 





24 14 


Do. 


Ringwood - - - 


1 


1 


— 


— 




— - 




12 12 


Do. 


Bisbridge • • - 


6 


1 


— 


— 




— 




6 10 


.* Ally. 


Ramsey - - - 


5 


2 


-.> 


19 





4 19 





6 18 


„ Stevens. 


Boas - - . - 
Rothbiny - 
Boyston - - - 


4 
6 
4 


1 


1 


— 




— 




6 16 
83 4 


,, Airy. 
Mr. Power. 
Dr. Thome. 


Salford . - - 


3 


2 


_ 


77 16 





113 1 





190 17 


n Beard. 


Samford . - - 


6 


8 


_ 


1 9 





11 6 





15 10 


., Airy. 


Sarioar, Saint - 


6 


4 


— 


SO 3 





70 12 





804 14 


» Stevens. 


SculcoAtes . • • 


6 


8 


— . 


2 19 





68 14 





69 11 


„ Beard. 


ShanUow • - - 


8 


4 


— 


9 6 





20 6 





66 18 


Do. 


SbetBeld - - - 


6 


6 


— 


25 6 





87 8 





84116 


H Stevens. 


Shipston on Stour - 


5 


4 


— 


5 8 





7 6 





26 1 


Mr. Power. 


Shoreditch- 


8 


8 


— 


28 7 





87 





182 6 


Dr. Stevens. 


Skirlanffh - • - 
Sleefora . • - 


S 


S 


— 


19 





8 13 





7 11 


M Beard. 


7 


8 


— 


4 16 





14 19 





28 2 


Do. 


SmsIIboigh 


4 


2 


1 


3 6 


4 


9 19 





88 6 4 


n Airy. 


Southampton • 


2 


2 


>- 


37 15 





45 11 





88 6 


H Stevens. 


SoutiiMolton • 





1 


— 


— 




— 




8 6 


„ BlaxalL 


Soath Stcmeham 


5 


8 


>— 


7 10 





15 16 





86 7 


n Stevens. 


Soothwell - 


9 


2 


— 


7 12 





8 2 





15 14 


n Board. 


Spalding - - - 


10 


1 


1 


8 


8 


7 18 





8 6 8 


Do. 


Spilsby - - - 
Sounfiyrd • - - 


7 
7 


3 


z 


6 1 





7 7 





80 12 


Do. 
Do, 


Stepney - - - 


1 


1 


— 


— 




— 




68 1 


„ Stevens. 


Stockbridge 


2 


2 


— 


8 16 





9 6 





18 1 


Do. 


Stockport - - - 


6 


2 


— 


19 9 





65 14 





75 8 


M Beard. 


Stoke J)amerel - 


9 


2 


m^ 


28 14 





39 6 





67 19 


„ BlaxalL 


StoTurbridgo 


7 


3 


1 


12 6 





43 8 





114 a 8 


Mr. Power. 


Stow . . . - 
Stow-on-the-Wold - 


8 
3 


1 


"~ 


„,^ 




^^ 




6 18 


Dr. Airy. 
„ Ballard. 


Strand - - • 


1 


1 


^ 


— 




~— 




3714 


„ Stevens. 


Stratton - « - 


8 




_ 


.^ 




.^ 




— 


„ BlaxalL 


Strottd - - . 


6 


4 


» 


9 11 





25 13 





6111 


„ Ballard. 


Sodbury - • - 


7 


4 


... 


110 





22 16 





48 


n Airy. 


Bwaflham • - - 


G 


8 





1 a 





9 6 





11 9 


Do. 



APP.Noa. 

Inspection of 
PubUo Yaooina- 
tion. 



ao 



Afp.Vo.! 

Innection o( 
tkm. 





A 
« 


Kg 


of 






1 










renMCtire 
Taceiiiatkm 


Bsogeof Awnds 


Total Sum 






W mm 


Oootraetors. . 


m eacli Unxm. 




flvaided 




Vtioa. 


Is 


f!»r AwaitL 








Inspector. 










in the 
Unkm. 








Mini- Mazi- 








- 

1 


£ s. d. 


£ «. 


d. 


£ «. d. 




Twin • . • 


2 


2 ' - 


10 5 


18 1 


r 


28 8 


Dr. Beard. 


Tlaimton - - - 


7 


» : — 


8 11 


7 19 





21 6 


„ Blaxall. 


Tavistock ... 


7 


1 1 - 


._ 






7 


Do. 


Tenbury . - - 


2 


1 : - 


^— 


— . 




8 5 


Mr. Power. 


TeUnuy - - - 


2 


1 — 


— 


— 




2 18 


Dr. Ballard. 


Tewkeabiirjr 


4 


2 . — 


8 17 


7 19 





14 16 


Do. 


Thetford ... 


7 


2 1 


8 18 


7 6 





18 11 


. Aiiy. 


Thingoe - . - 


8 


1 ' - 


— . 


— 




4 10 


Do. 


Thomas, St. 


le 


8 ! 1 


2 9 


912 





2818 


. Blaxall. 


Thombury 


4 


2 1 — 


nil 


11 18 





28 7 


,. Ballard. 


TiTGTion - - - 


14 


6 


— 


17 


918 





25 7 


. BlazalL 


Torrington 


6 


1 


— 


■>- 


— 




4 


Do. 


Totnes ... 


11 


1 


^— 


'— 


— 




215 


Do. 


ToztethFaik - 


2 


2 


— 


87 1 


98 18 





165 14 


„ BeaitL 


Truro - - - 


8 




— 




— 




— 


» BlaxalL 




6 


8 


_ 


5 7 


17 8 





29 15 


Mr. Power. 


Uxbridge - - . 


7 


4 


— 


2 18 


16 7 





85 15 


Dr. Thome. 


Wallinffford - 


8 


8 


•■• 


10 2 


12 17 





88 17 


„ Sterens. 


WalsinKham - 


6 


1 


-— 


— 


— 




6 9 


m Airy. 


Wangford - - - 


2 


1 


_ 


_ 


«- 




20 U 


Do. 


Ware. 


8 


8 


— 


8 


8 19 





18 8 


» Thome. 


Watford . - . 


6 


1 


— 


.. 


— 




12 18 


Do. 


Wavland ... 
Wemngton (Som.) - 


2 


i_ 




__ 


— 




— 


„ Airy. 


6 


— 


1 


— 


— 




9 11 4 


„ Blaxall. 


Wells- - . . 


4 


1 


^ 


_ 


— 




10 16 


Do. 


Welwyn - 
Weobley - - - 


1 




.. 


^^ 


_ 






„ l%omo. 


8 

4 


1 
8 


— 


8 18 


28*0 





8 10 
52 2 


Z Bailard. 


West Derby 


6 


8 


<— 


88 


165 18 





812 1 


„ Beard. 


Westminster • 


2 


2 


~— 


17 8 


28 16 





45 19 


„ Stevens. 
Mr. Power. 


West Ward - - 


4 


1 


— 




.^ 




10 10 


Wheatenhnrst - 


2 


1 


_ 


_^ 


_ 




10 8 


Dr. Ballard. 


Whitchurch (Hants) 


8 


2 


— 


3 8 


7 





10 8 


„ Stevens. 


Whitechapel - - 


1 


1 


— 


— . 


— 




104 12 


l>o. 


Whiteharen 


8 


2 


— 


8 10 


38 15 





48 6 


Mr. Power. 


Wight, Isle of - - 


9 


6 


1 


5 


SO 8 





76 10 4 


Dr. Stevens. 


Wiirton . - - 


7 


8 


— 


8 


9 7 





15 11 


Mr. Power. 


Williton - - . 


7 


1 


1 


1 10 8 


8 15 





8 5 8 


Dr. Blaxall. 


Winchoomb 


8 


2 


— 


5 10 


15 2 





21 1 


,. Ballard. 


Winchester, New - 


4 


4 


_ 


6 18 


24 8 





4*18 


H Stevens. 


Windisor - . - 


8 


8 


— 


6 2 


89 9 





52 11 


Da 


WirraU . . . 


4 


1 


m^ 




_— 




14 


„ Beard. 


Wobum . . - 


8 


8 


__ 


6 18 


6 1 





11 19 


„ Thome. 


Wokingham 


4 


1 


1 


6 4 


7 18 





13 


„ Stevens. 


Woodbridgo - 


4 


2 




11 10 


IS 8 





24 18 


- Airy. 
Mr. Power. 


Woroeater - - - 


1 


1 


-~ 


— 


_- 




40 7 


Worksop ... 


7 


2 





6 7 


7 12 





12 19 


Dr. Beard. 


Yarmouth, Great - 


1 


1 


_ 


„_ 


__ 




28 6 


» Aiiy. 


TeovU 


7 


2 


~m~ 


6 6 


9 2 





15 7 


. BlaxaU. 


York - . . - 


8 


1 











8 8 


„ Beard. 


Total - 


1,538 


701 


42 


— 


— 


12,518 8 4 





SuPPLEMENTABT LiST of AwARDS made in 1876 to Public Vao- 
CINAT0B3 in Unions which were inspected in 1876. 



Crickhowell • 
Ooule- . • - 
Belby - 


8 

6 
6 


1 
8 

2 


— 


£ s. d. 

2 8 
19 


£ », d. 

6 
6 8 


£ ». d. 

12 6 

12 17 

6 2 


Dr. Airy. 
„ Beard, 
Do. 


Total - 


1? 


6 


— 


— 


— 


31 4 
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No. 3. 

Statistics of the National Vaccine Establishment and 
Educational Vaccinating Stations. 



Afp. No. 8. 

National Yaodne 
Eatabliahment. 



I.— Staff at end of 1876. 



N.B. — ^The stations named in italics are Edacational Vaccinating 
Stations, aathorised bj the Local Government Board. 





Tf&mA 


Taoeinatinff 


Days and Hoois of 




MBIUV. 


Stations. 


Attendance^ 


VaociiiatoTs" 




« 




Bupplying 
lympn for 








the public 








service, & 


1. Mr. J. F. Marson 


Storey Chapel - 
ToUenham Court 


Tues., Thurs.; 1, 


salaried 


8. Mr. W. £. G. Pearse - 


Mon., Wednes. ; U 


fnsD the 




Chapel. 




Parlia- 








mentary 








grant -^ 








r 


1. Mr. Ellis S. Guest 


Manchester 

r 


Monday; 2. 
2. Monday -" 




2-5. Dr. Edmund Robin- 

■An 


Birmingham -< 


3. Tuesday - .. 

4. Wednesday *" 




W3iX» 


I 


5. Thusday -^ 


Parochial 


6. Dr. H. A. P. KobertBon 


Bristol - 


Wednesday; 10. 


and other 


7. Mr. A. B. Steele 


Liverpool - 


Thursday; 2. 


Vaccina- 


8. Mr. £. L. Webb 


Vimlico 


Thursday; 10. 


tors not 


9. Mr. J. Hawthorn 


Newcastle-on- 


Wednesday; 3. 


salaried 




Tyne, 




from the 


10. Mr. W. E. G. Pearse - 


Westminster 


Tuesday; 2. 


Parlia- 
mentaiy^ 


11-12. Mr. W. A. Sumner 


Marylehone - < 


Monday - 1 , i 
Wednesday /**• 


grant/ 


•13. Mr. C. T. Blackman - 


Whitechapel - 


Wednesday; 11. 


hot con- 


14. Mr. Frederick Holmes - 


Leeds 


Tuesday; 2.30. 


tributing 


15. Dr. Edward Lynes 


Coventry - 


Tuesday ; 12. 


lymph at 


16. Dr. Hugh Thomson - 


Glasgow - 


Monday ; 12. 


a fixed 


17. Mr. C. Harriot Hoper - 


Exeter 


Thursday ; 3. 


rate of 


18. Mr. Robert W. Dunn - 


Strand - 


Thursday; 11. 


payment. 


19. Mr. Matthew Brownfield 


Bromley^iddle- 


Tuesday; 8. 




20. Mr. John Broadbent - 


Ancoats - 


Wednesday; S. 




21. Mr. W. Skinner 


Sheffield - 


Tuesday; 3. 




22. Dr. A. C. Clarke 


Salford - 


Thursday; 2. 




23. Mr. N. Misktn - 


Waterloo - 


Tuesday; 2. 


a 


24. Mr. T. F. Morrish 


ToxtethPark - 


Tuesday; 11. 


Teachers or 








Vaccina- 
tion not > 
supplying 


Dr. W. Husband 


Edinburgh 


Wednes., Sat. ; IS. 


Dr. R. D. Tannahill - 


Glasgow - 


Mond., Thurs. ; 12. 


lymph -J 
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App. Ko. 2. 

Inspection of 
Public Yaooins.- 
tion. 





lation Dis- 
1 Union. 


No. of 




1 








respectiye 
Vaccination 
Contractors. . 
recommended 


Bange of Awards 
in each Union. 


Total Sum 
awarded 




Union. 


No. of Vacch 
tricts in the 


for Award. 






in the 
Union. 


Inspector. 






It 


Mini- 


Maxi 


• 






1g| 

11 


1^ 


mum. 


mum 


. 










* 




£ 9, d. 


£ M. 


d. 


£ §. d. 




Tarrin 




2 


2 


— 


10 6 


18 1 





28 6 


Dr. Beard. 


Taunton - 




7 


8 


-~ 


6 11 


7 19 





21 6 


„ Blaxall. 


Tavistock - 




7 


1 


— 


— 






7 


Do. 


Tenbury - 




2 


1 


— 


— 


— 




8 5 


Mr.Ptower. 


Tetbuiy • 




2 


1 


— <• 


— 


-^ 




2 18 


Dr. Ballard. 


Tewkesbury 




4 


2 


— 


6 17 


7 19 





14 16 


Do. 


Thetford - 




7 


2 


1 


8 16 


7 6 





16 11 


„ Aiiy. 


Thingoe - 




8 


1 


— 


— 


— 




4 10 


Do. 


Thomas, St. 




16 


8 


1 


2 


9 12 





2818 


. Bl&xall. 


Thombury 




4 


2 


— . 


nil 


11 16 





28 7 


M Ballard. 


Tiverton - 




14 


6 


— 


17 


9 18 





26 7 


„ BlaxalL 


Torrington 




6 


1 


— 


_ 


— 




4 


Do. 


Totnes 




11 


1 


.^ 


_ 


— 




2 15 


Do. 


ToxtethPark • 




2 


2 


_ 


67 1 


96 18 





166 14 


„ Beard. 


Truro 


8 


— 


— 




— 




— 


„ BlaxalL 


Upton-on-Sevem ' 


6 


8 


_ 


6 7 


17 3 





29 16 


Mr. Power. 


Uxbridge - - - 


7 


4 


— 


2 13 


16 7 





36 16 


Dr. Thome. 


Wallingford - 


8 


8 


.» 


10 2 


12 17 





38 17 


„ Stevens. 


Walsingham • 


6 


1 


— 


— 


— 




6 9 


n Airy. 


Wangford - 


2 


1 


— 


— 


•~ 




20 11 


Do. 


Ware- 


8 


8 


— . 


8 


8 19 





18 8 


» Thome. 


Watford - - - 


6 


1 


— 




— . 




12 18 


Da 


Wayland - 


2 




_- 


__ 


^_ 






„ Airy. 


Wellington (Som.) - 


6 


— 


1 


— 


>— 




9U 4 


u Blaxali 


Wells- - - - 


4 


1 


— 


_• 


— 




10 16 


Do. 


Welwyn . - - 
Weobley - 


1 
8 


1 


z 


— 


— 




8 10 


„ Thome. 

n Airv. 
„ Bsllard. 


Weatbury-on-Seyeni 


4 


8 


— 


8 18 


28 





62 2 


West Derby - 


6 


8 


^ 


S3 


155 18 





812 1 


„ Beard. 


Westminster - 


2 


2 


-. 


17 8 


28 16 





45 19 


„ Stevens. 


West Ward - - 


4 


1 


— 








10 10 


Mr. Power. 


Wheatenhurst - 


2 


1 


__ 


__ 


__ 




10 8 


Dr. Balhurd. 


Whitchurch ^Hants) 


8 


2 


— 


8 8 


7 





10 8 


M Stevens. 


Whitechapel - - 


1 


1 


— 


— 


_— 




104 12 


l>o. 


Whitehaven 


6 


2 


~- 


8 10 


39 15 





48 6 


Mr. Power. 


Wight. Isle of - - 


9 


6 


1 


S 


20 8 





76 10 4 


Dr. Stevens. 


Wiffton - - - 


7 


8 


— . 


2 9 


9 7 





16 11 


Mr. Power. 


Williton . - - 


7 


1 


1 


1 10 8 


6 16 





8 6 8 


Dr. Blaxall. 


Winchoomb 


2 


2 


-. 


6 19 


15 2 





21 1 


„ Ballant. 


Winchester, New - 


4 


4 


~. 


18 


24 8 





44 18 


M Stevens. 


Windsor - - - 


8 


8 


— . 


6 2 


29 9 





62 11 


Do. 


WirraU - - - 


4 


1 


_ 








14 


„ Beard. 


Wobum - - - 


8 


2 


._ 


5 18 


1 





11 19 


„ Thome. 


Wokingham 


4 


1 


1 


6 4 


7 16 





13 


M Stevens. 


Woodbridgo - 


4 


2 


.— 


11 10 


18 8 





24 18 


,, Airy. 


Worcester - - - 


1 


1 


— 


— 


__ 




40 7 


Mr. Power. 


Worksop • 


7 


2 


— 


6 7 


7 12 





12 19 


Dr. Beard. 


Yarmouth, Great - 


1 


1 


«~ 


.^ 


. ... 




28 6 


H Airy. 


TeovU 


7 


2 


.*- 


6 6 


9 2 





16 7 


» BlaxaU. 


Tork - - - - 


6 


1 


— 


— 






8 8 


V Beard. 


Tota] 


I . 


1^36 


701 


42 


— 


— 


12,513 8 4 





SupPLEMENTABT LisT of AwABDS made in 1876 to Public Vac- 
cinators in Unions which were inspected in 1876. 



Crickhowell • 
Goole- - • - 
Belby- - - 


2 
5 
6 


1 
8 
2 


— 


£ 8. d. 

2 8 
19 


£ a, d. 

6 
5 8 


£ a. d. 

12 6 

12 17 

2 


Dr. Airy. 
„ Beard, 
Do. 


Total - 


19 


6 


— 


— 


81 4 
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No. 3. 

Statistics of the National Vaccine Establishment and 
Educational Vaccinating Stations. 



Afp. No. s. 

NAttonal Vaodne 
Bitebliihment. 



I.— Staff at end of 1876. 



N.B. — The stations named in italics are Educational Vaccinating 
Stations, authorised hj the Local Government Board. 



Nune. 



Stftttoni. 



Di^H and Hoan of 
Attendance. 



VacdnatoTB' 
suppWing 
lymph for 
the public 
service, & [ 
saiaried 
from the 
Parlia- 
mentaiy 
giant - 



I 1. Mr. J. F. Mareon 
9. Mr. W. £. G. Pearse - 



Parochial 
and other 
Vaccina- 
ton not 
salaried 
from the 
Parlia. 
mentaiy 

grant,' 
at con- 
tributing 
lymph at 
a fixed 
rate of 
payment. 



Teachers oi\ 
Vaccina^ I 
tion not V 
supplying 
lymph -J 



1. Mr. SUii a Gaest 

2-5. Dr. Edmnnd Robin- 
son. 

6. Dr. H. A. P. Robertson 

7. Mr. A. K Steele 

8. Mr. £. L. Webb 

9. Mr. J. Hawthorn 

10. Mr. W. E. G. Pearse - 
11-13. Mr. W. A. Somner 

•13. Mr. C. T. Blackman - 

14. Mr. Frederick Holmes - 

15. Dr. Edward Lynes 

16. Dr. Hugh Thomson 

17. Mr. C. Harriot Roper - 
16. Mr. Robert W. Donn - 

19. Mr. Matthew Brownfield 

20. Mr. John Broadbent - 

21. Mr. W. Skinner 

22. Dr. A. C. Clarke 

23. Mr. N. Miskin - 

24. Mr. T. F. Morrish 



Dr. W. Husband 

Dr. R. D. Tannahill - 



Surrey Chapel - 
ToUenham Cotirt 
Chapel. 



Manchester 

Birmingham — 

Bristol - 
Liverpool - 
Pimlico 
Newcastle-on- 

Tyne. 
Westminster 

Marylehone - •< 

Whitechapd 
Leeds 
Coventry - 
Glasgow - 
Exeter 
Strand - 
Bromle]r,Middle- 

sex. 
Ancoats - 
Sheffield - 
Salford - 
Waterloo - 
ToxtethPark • 



Edinburgh 
Glasgow - 



Toes., Tbors. I 1. 
Mon., Wednes. ; 1. 



Monday ; 2. 

2. Monday -"J 

3. Tuesday - I .. 

4. Wednesday f** 

5. Thusday -J 
Wednesday; 10. 
Thursday; 2. 
Thursday ; 10. 
Wednesday ; 3. 

Tuesday; 2. 
Monday -In 
Wednesday/"* 
Wednesday; II. 
Tuesday; 2.30. 
Tuesday ; 12. 
Monday ; 12. 
Thursday ; 3. 
Thursday; 11. 
Tuesday; 8. 

Wednesday; 2. 
Tuesday; 8. 
Thursday; 2. 
Tuesday ; 2. 
Tuesday; 11. 



Wednes., Sat. ; IS. 
Mond., Thurs. ; 12. 



82 



AVP.Naa. 

Katioiul Yaodne 
BitftbliihiiMnt. 



n. — SouBCXS and Amount of Lymph Supply in 1876. 

N.B. — ^The stationB named in italics are Educational Vaccinating 
Stations, authorized by the Locfd GrOYemment Board. 







Number of Yiooina- 


Number of Ohanes of Lymph 
supplied fhnn the Btationi 












the Stations 


xespeotively. 




Yaoohuiting Stationa. 


respectively. 






■"■" 




Charged Tubes 
















Primary. 


Re- 

▼aorina- 
tions. 


Ghumd Ivory 
Points. 


each estimated 
as equal to 10 
Ivory Points. 


Vaoeinaton^ 












salaried 
frmn the 


1. Surr^ Chapel 

2. Tottenham Court 


690 
894 


112 
91 


15,410 
80* 


711 


Parlia- 
mentary 
grant -, 


Chapel, 






















1. Manchester 


1,584 


203 


15,490 


711 


»■ 


1,463 


103 




1,027 




2-5. Birmingham 


5,736 


63 


— 


3,706 




6. BrUUd - 


675 


12 


—. 


72 


Parochial 


7. Liverpool 


1,115 


25 


— 


815 


and other 


8. Pimlico - 


482 


77 


—^ 


544 


Vaccina- 


9. Newcastle-on^ 


672 


— 


~. 


990 


tors not 


Tyne, 










salaried 


10. WeetmintUr - 


980 


35 


_^ 


890 


fix>m tiie 


11-12. Marylehone 


1,525 


114 


— 


907 


Parlia- 


13. Whitechapel - 


1,334 


215 


— 


706 


mentary 


14. Leeds 


1,067 


— 


— 


480 


gran.t/ 


15. Coventry 


1,012 


2 


— 


755 


bat con- 


16. GUugow - 


1,312 


.— 


— 


1,218 


tributing 


17. Exeter - 


579 


1 


— 


93 


lymph at 


18. Strand - 


526 


115 


'— 


216 


a fixed 


19. firomley 


1,356 


9 




731 


rate of 


20. Ancoats - 


1893 


25 


— 


4,029 


payment 


21. Sheffield- 


1,049 


— 


— 


153 




22. Salford - 


1,032 


241 


— 


748 




23. Waterloo 


749 


25 


'—' 


1,122 


ta 


24. Tozteth Park - 
Total - 
General Total - 


1,474 


331 


— 


1,014 




25,531 


1,393 


— 


20,216 




27,115 


1,596 


15,490 


20,92 7t 



* This number includes 20 charged glasses, each estimated as equal to four 
charged ivory points, 
t At the beginning of the year there was a considerable stock of lymph on hand. 



and during the year additional supplies (to 
obtained from the following gentlemen : — 

Mr. C. C. Claremont 

Mr. T. L. Qentles - 

Dr. W. V. Lyle 

Mr. J. Speer 

Mr. E. G. Pottle 

Mr. J. P. Purvis 

Mr. J. P. Staines 



the extent of 685 charged tubes) were 

Hampstead Boad. 
Derby. 

Harrow Road. 
Liverpool. 
Saint Luke's. 
Greenwich. 
Endell Street. 



33 

m. — ^Distribution op Lymph, 1876. App.Ko.8. 

Nmnber of applkaiions :— SjffS^I^* 

From Medical Practitioners in England and Wales - 109882 

„ „ „ Scotland - - - 191 

„ the Army ------ 656 

jy the Navj and from the Emigration Department • 113 

^ India and the Colonies .... 284 

„ Diplomatic and other Foi-eign Services - - 105 

Total - • 11,631 

Supplies sent out : — 

Charged ivory points - . - . . 21,750 

„ squares of glass - - - • - 20 

„ capillary tubes ----- 25,307 



•tins 
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No. 4. 



Abstract of Msdical Inspections made in 1876 with regard, generallj, to the 
INCIDENCE OF DISEASE on particular places, and to consequent Questions con- 
cerning the Local Sanitaby Adbonistbation. 



Area of Inquiry and 
Name of liupector. 



(Jfound of Inquiry. 



Jurisdictioiui 
OoDoerned. 



Chief Facts reported by Inspector. 



1. Ash • - • 

2:ent.) 
tion, 665. 
Mr. Pow&r, 



2. Blaokwater - 
(Hants.) 
Population, 800. 
Dr,Stev&n9, 

8. BraUes - 
(Warwickshire.) 
Popuhktion. 1,88S. 
Jtfr. Poioer. 



4. Calstock - 
(Cornwall.) 
Popidation, 61687. 
Lr.EktxaU, 



Local information 



Bequest of Medical Oflloer 
of Health. 



Bartlbrd rural sani- 
tary authority. 



Hartl^ Wint^n^vrural 
sanitary authority. 



BeRi8.-General'8 Betnm Shipston-on-Stour rural 

sanitsiy authority. 



Beport of Medical Officer 
of Health. 



6. ChalTey - 
(Bucks.) 
Jfr. Power. 



6. Eagley and Bolton 

(Lancashire.) 

Mr. Power. 



Local request 



Local request 



7. Gainsborough Union 
Mr.Sadelijgre. 



Beport of the public 
▼aocinator ^ of the 
Misterton district. 



8. Great Coggeshall 
(Essex.) 
Population, 8^800. 
Dr. TJtome. 



Beport of Medical Officer 
of Health. 



Tavistock rural sani- 
tary authority. 



Eton rural sanitary 
authority. 



Turton local board. 
Bolton town ooundL 



GMnsborough board 
of §rua.'dians. 



Witham rural sani- 
taiy authority. 



Serere and fatal outbreak of diph- 
theria at an isolated flumhouse. 
Very minute inquinr respecting 
source and metiiod of dlAiaion of 
the disease* but without much po9]« 
tlve result. 

Epidemic of scariet ferer. Insufficieii t 
provision for sanitary inspection, 
and absence of means of isolation at 
infectious diseases. 

Fatal prevalence of diphtheria, speci- 
ally incident on children. Diraemtna- 
tion of the disease apparently not 
through schools. Unwholesome con- 
ditions in the place as regardji 
dwellings, water supply, excrement 
disposal, and drainage. Want of 
proper means of isolation. 

Deaths from diphtheria of annual 
occurrence. Typhoid fisver endemic, 
with occasionar outbreaks of an 
epidemic character. An epidemic of 
typhoid fever at Gunnislake in the 
autumn of 1876, due, probably, to 
specific contamination of the chief 
water supply. Sewerage defective: 
privies with open pits in general 
use ; privy accommodation insuf- 
ficient. Water supplies greatly 
exposed to pollution. Banitsnr state 
of locality generally unsatisfiMrtorv. 

Outbreak of enteric fsver. Cesspools 
and wells intermingled in porous 
soiL Hand-fiuahed dosets. sinks. 
and slop-drains in connexion witb 
cesspools. Bxcremental fouling of 
air, earth, aud water. 

Simultaneous outbursts of enteric 
fever in Eaglev and Bolton in con- 
nexion with the milk service of a 
particular dai^* Dairy water ob- 
tahied from a brook, the course and 
banks of which had recently been 
lazgely fouled by human excrements. 
ArraivBemaita for excrement dis- 
posal in fiagley, as well as seweraj?*'. 
dramage, and water supply, deficient. 

A series of cases of erysipelas, foUoa init 
upon vaccination, in the autumnal 
half-vearly vaccinations of the public 
vaccinator. Eighteen cases m all. 
8 fktuj Uof the case9,of which 6 fatal, 
occurring in the public vaccinator's 
work. The erysipelas, in the first 
instance, traumatic in nature, and 
concuirent with traumatic erysi- 
pelas in iho district unconneci;ed 
with vaccination s the disease afUa^ 
wards mainly spreading by infection, 
the diifunon of the infection bein* 
facilitated by certain irregularities 
m the prsctice ci vaccination by the 
miblic vaccinator. 

1. Extensive and prolonged epidemic 
of diphtheria. 

8. Epidemic of enteric fever spread io 
the first instance through the agency 
of an infected milk supply and 
nibseouently through the genenlly 
deflBOtive sanitaxy arrangements of 
the town. 
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Am of laquivy ftud 
Name of Inspector. 



Ground of Inqniiy. 



Jarisdiotions 
Conoemed. 



Chief Facta reported by Inspector. 



9. Hsmrdl- 
(IfiddkMx.) 
PopolatioD, a^JWu 
J>r, Thame, 



Local CGmplaint 




U. Llanelly - 

(Brecon.) 
Fopnlatiocw MSS. 



U. Lndfoir Beigifltiation 



(Shronihire.) 
RtpnlAtioa. 18^1078. 



13. MachynUeih Begi»- 

tntioa IHstricfe. 

(VontKomersrahire.)! 

Popniation, 18«S17. 

Vr. Airw* 



Inlormaifam from local 



Report of Medical OiBcer 
oCHealth. 



Begia^Geneiml's Betnm 



tt 



Segis.-General's Betiim 



Brentford rural aani- 
taiy anthori^. 



Warminater rural 
sanitary authority. 



Criokhowell rural sani- 
tavy authority. 



Ludlow rural aamtavy 
authority. 



Ludlow urban sani- 
tary authority. 



Mach^mlleth rural 
sanitary authority. 



Towyn urban sanitary 
authority. 



Frequent prsTalenoe of zymotic 
diaeaaesi notably enteric fever, 
diphtheria, and epidemic diarrhosa. 
Contenta of aurfiaoe wells fouled by 
Boakage of filth. Absence of proper 
means of sewerace and draina^; 
genenl nuisance from accumulation 
of sewage in ditches and cesspools, 
with escape of foul air into dwellings. 
Cloaeto nrovided with trap and pan 
found choked and filthy owing to 
absence of proper means of flushing 
Large accumulations of. privy and 
cesspool contents. 

Fatal prevalence of diphtheria. Sani- 
tanr circumstances of village good. 
Evidence respecting causation and 
diffusion of tne disease negative in 
character. 

Continned prevalence of typhoid fever. 
Epidemic of t^hoid fever at Daren- 
vellin. Inanmcient privy accom- 
modation. Unwholeaome method of 
excrement removal. Abaence of 
aewenwe and drainage. Accumnla- 
tions of refuse near dwellinga. Un- 
wholesome dwellings. Water supplies 
generally exposed to contamination. 

Ludlow Bnral Sanitary District.— 
Diphtheria epidemic iu 1875-6, ap- 
parently in relation to oonooune of 
children at achooL Some of the 
water impure. Scone privy nuisances. 
Some want of drainage. General 
sanitary administration satisfactory. 

Ludkno Urban Samtar^ DUtriet,— 
Sewers imperfectly flushed and ven- 
tila'..^d; some Badly constructed. 
Oreat nuisanoes flrom filthy privies 
and ceaspools. Neglect of excrement 
removal. Nuisances from pigsties 
and slaughter-houses. Water supplv 
part (good) fh>m springs, part (Dad) 
pumped from river, or obtained from 
wells in more or less danger of pol- 
lution. Filtration of sewaf^ flowing 
into river imperfect. Epidemic of 
enteric fever in 1876^ chiefly in Oorve 
Street, in connexion with offensive 
ill-ventilated sewer, and defective 
trapping of houseHbaina. Want of 
hoi^tu accommodatioii. General 
sanitary administration unsattsf^ 
toiy. 

Maehpnlleth Rural Sanitary District, 
—Enteric fever long prevalent in Ma- 
chynlleth. Sewers in Machynlleth 
imperfectly ventilated. Nuisance at 
outfttll of sewer. Nuisances from 
privies and pigsties. Neglect of 
excrement removal. Water supply 
deficient, and mostly impure. 
Dwellings generally Ul-protected 
from damp. 

2bioyi» UrtKm Sanitary District,^ 
Epidemic of scarlatina throughout 
district in 1876. 

Towyn.— Baiaxfoa state of some dwell- 
ings. Water supply mostly in danger 
of pollution. Wateroloseta drained 
into cesspools. Some nuisances from 
filthy privies. Sewers imperfectly 
ventilated. 

^Cfttfrdowy.— Yentilation of houses de- 
fective, owing to want of space. 
Water supply, flrom hill-side, allowed 
to be polluted before reaching re- 
aerrcir. Some nuisance from drains 

' optming on the beach. Drains im- 
perftH^ v^tilated. 
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Area of Inqniiy and 
Name of Inspector. 



Oround of Inquiry. 



JurisdietionB 
Ckmoemed. 



Chief Facts reported by Inspector. 



14. Hancliester, The 
Royal Infirmary. 
Mr. Jtadclitfe. 



16. Xecton 

(Norfolk.) 

Population, 808. 

J)r. Airy. 



16. Penkridge - 
(Staffordshire.) 
Population, 2,486. 
Dr, Airy. 



17. Pont]rpridd Regis- 
tration District. 
(Glamorgan.) 
Population, 61,921. 
Dr. Airy. 



Request of a General 
Committee of the 
Trustees. 



Request of the General 
Inspector of the Board 
for the district. 



Request of local au- 
thority. 



Regis.-General'8 Returns 



18. Portsmouth 
Population, 118,6(19. 
J>r, Thome. 



19. Redruth Registra- 
tion Distrira. 
(Comwall.) 
Population, 68JI20. 
J)r. BlaxdU, 



n 



w 



Regis.-General's Returns. 



M 



Swaffham rural sani- 
tfury authority. 



Penkridge rural sani- 
tary authority' 



Pontypridd rural sani- 
tary authority. 



Pontypridd urban 
samtaiy authority. 



Mountain Ash urban 
sanitaiy authority. 



Portsmouth 
Council. 



Town 



Redruth rural sanitary 
authority. 



Preralenoe of enrsipelas and other 
traumatic infections in the waidis, 
surgical OFercrowding of the wards 
and overcrowding of the parts of the 
building set apart for the accommoda- 
tion of nurses and servants^ imperfect 
drainage and excessively foul state of 
the drains, faulty plan and construc- 
tion, and generally ^efectire sanitary 
condition of the building. 

Past prevalence of fvter, probably 
enteric. Many houses dilapidatec, 
ill-ventilated, unprotected against 
damp, and overcrowded. Many wells 
dangerously near to privies, un- 
covered, and in disrepair. Water 
impure. Nuisances fhmi privies.piff- 
sties, and slops. Want of drainage 
in centre of village and want of 
means of isolation of infectious 
disease. 

Patal prevalence of fever in township. 
Houses ill-ventilated. WeUs in dan- 
ger of pollution flrom neighboaring 
privies and pigsties, and nui^nc<» 
from both these. Sewers and drains 
untrapped, and without ventilation 
shafts. Subsoil kept saturated by 
river Penk, which is dammed up 
to feed a mill. Lower parts of town 
heavily flooded in 1875. Want of 
hospital accommodation. 

Continued prevalence of fever 
tliroughout registration district. 
Excessive increase of population, duo 
to coal-mining activity. Overcrowd- 
ing. High general death rate. Pre- 
valence of pntlusis. 

Pontypridd Mural Sanitary District. 
—Dwellings damp and crowded 
together. Dndna^veiT bad. Filth j 
pnvitt and cesspits. Imprafect re- 
moval of excrement by house owners. 
Water supply mostly liable to fvcal 
pollution. Serious outbreak of enterit^ 
fever at HeolCsch. Want of infectious 
diseases hospital fbr non-paupers. 

Pontypridd Urban Sanitary 3iknci. 
—Drainage imperfect. Part of the 
water supply liable to pollution. 
Excrement retained in leaky cess- 
nits. 

Mountain Ath Urban Sanitary Dis- 
trict.— Boot - drainage imperfect. 
Sewers imperfectly ventilate<i. Nui- 
sances fVom filthy privies. Water 
supply satisfactoiy. 

Widely spread epidemic of scarlet fever. 
Default on the part of the sanitary 
authority in making any provision 
for the isolatiou of persons suffering 
Arom dangerous infectious diseases. 

Mortality statistics for the last 26 vears 
showing a high death rate fVoni " all 
causes," and from scarlatina, also a 
high infantile death rate. Local in- 
sanitaxy conditions favouring the dis- 
semination of disease and promoting 
the fatality therefrom. 

Prevalence of scarlatina throughout the 
district, of * fever " and diarrhoaa in 
the pwrish of Ulogan, and of diph- 
theria in the parish of Gwinear. Total 
neglect of all precautionary measures 
to prevent the spread of disease. 
Want of drainage. (Seneml preva- 
lence of slop and excremental nui- 
sanos. Insufficient amount of privy 
accommodation. Water snpniy iii- 
sulBcient and exposed to pollution. 
Dilapidated and unwholesome condi- 
tion of dwellings. Overcrowding to a 
serious extent. 
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Area of Inqiurr and 
Na'iie or Inspector. 



Ground of Inquiiy. 



JurudictioxM 
Conoemed. 



Chief Facts reported by Inspector. 



Bedmth Be^istrBtioa 
District— riMi/. 



SO. Royston Bural 

Sanitary BiBtriet. 

(Herts.) 

Population. 19,713. 

Dr. Hkorne. 



21. TideaweU - 
(Derbyshire.) 
Population, IjOiOO. 
Jhr. Tkamt. 



Ree:is.-Genemrs Betnm. 



w 



Begistnur-Genend's re- 
turn, and reports of 
Medkal Oftfcer of 
Health. 



Segis.-General's Return. 



Redruth local board. 



FhiUack local board. 



Hayle local boaid. 



Royston rural sanitary 
authority. 



Bakewell rural sani- 
tary authority. 



Exceedingly high mortality fh)m scsr- 
latina, also a high general inftotile 
death rate. No means adopted to 
prerent the spread of disease. Urgent 
need of proper drainage, and of a moru 
wholesome method of excrement re^ 
moval. Privy accommodation insuffi- 
cient. Storage of excrement in old 
disused weUs. Insufficient water 
supply. Slaughter-houses in a filthy 
state. Lodging-houses dirty and 
overcrowded. Dwellings unwhole- 
some, serious OTercrowdlng. 

High rate of mortattty, spedally ttooi 
sTmotio disease. Diimtheria endemic, 
naut of proper drainage, prevalence 
of slop and excremental nuisances. 
Want of privy aooommodatioD. Dan- 
gerous water supply. UnregisterDd 
and filthy slaughter-houses. 

Sanitary condition of the district very 
satisfactory, and in great contrast to 
adjacent (Ustriot of Phillack. Mea- 
sures adopted in 1870 to improve 
the sewerage and water supply, Ac. 
Decrease of symotic death rate since 
1870. Absence of mortality from diphp 
theria, fever, and diarrhoea ex tend- 
ing over apdiod of five years and nine 
months, 1871-76. 

FrequentjirBvalence of, and large mor- 
tality from, enteric fever. Water 
supply in miiny villages very deficient 
ana very foiu. General nuinnoe 
from ill>oonstructed and ill-managed 
closets. Means of sewerage and 
drainage, if not altogether absent, as 
a rule so badly arranged as to be 
rather a source of nuisance and of 
ii^uiy to health. Dwelling sccom- 
modation in certain parts of district 
utterly dilH>idated and filthy. Ge- 
neral and long continued denult on 
the part of the authority to deal with 
the above-named causes of disease, 
when brought under their notice. 

Outbreak of enteric fever. Spread of 
disease favoured by conditions in an 
intermitting water service allowing 
of suction of foul air into water-pipes, 
and \sy defective conditions of 
sewersge. Closet accommodation in- 
sufficient and a source of nuisance. 
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No. 5. 
PAPERS ON HOSPITAL HYGIENE. 



App. No. 5. 

Hospital 
Hyoi^e. 

On Eijsipelafl in 
thoBadcUfllB 
Infirmary, 
Oxford. 1874-6, 
by Mr. Netten 
BadcUffc. 

Subdwt qf 



Report by Mr. Nbttbk Radcliffe on Recent Pretai.ence of 
Erysipelas in the Radoliffe Infiricart, Oxford (1874-i5).* 



Traumatic 



This inquiry was directed to ascertain the conditions under which 
erysipelas had been produced in a series of cases under treatment 
in the Infirmary during the summer and autumn months, and beginning 
of the winter, of 1874. The first attack of erysipelas occurred on 
the 10^ June, the last included in this inquiry on the 9tL December. 
Within this period 26 cases, admitted into the Infirmary for other 
forms of disease or for injuries, had been attacked with erysipelas, 
and five of these cases had died in consequence of the superinduced 
malady. With three exceptions, all the cases attacked were surgical 
cases ; and of the three exceptions, two had required surgical interference, 
and the third had contracted erysipelas in a surgical ward, to which the 
patient had been removed from a medical ward while the latter was 
being cleansed. The erysipelas which had been prevalent in the 
Infirmary during the period under consideration, had, in ihctj been that 
form of the disease which has been designated '' traumatic," and which, 
when it shows itself in successive cases in hospital wards, is held 
to be one of the most significant indications of their unhealthiness or 
mismanagement. 

I append a tabulated statement (Table A) of the difierent cases attacked 
with erysipelas, and of such other cases (two of erysipelas admitted into 
the hospital, and one of difiuse cellulitis) as I shall have to refer to in 
the courae of this report. 

Traumatic Erysipelas, — It may be serviceable to preface further 
details by a brief account of traumatic erysipelas in its relation to hospital 
hygiene, and for this purpose I prefer to quote certain observations 
on the subject by the Medical Otecer of the Privy Council and Local 
Government Board, Mr. John Simon. He writes : — 

*' In ill-kept hospitals wounds go on badly. Instead of running their normal course 
of repair and recovery, they — whether accidental wounds, or wounds made by oper- 
ative surgery— undergo certain characteristic morbid changes. Erysipelas will 
frequently attack them. So will other morbid processes akin to erysipelas — such 
morbid processes as those of gangrene and phagedena, and putre&ctions of efiused 
and otherwise stagnant blood, and re-opening of half-healed arteries and veins, and 
septic and suppurative infections of the system, and so forth : morbid processes, which, 



* The inquiry to which this Report refers was undertaken, during a period of vacatioDt 
at the request of the Committee of Management of the Badcllffe Infirmary, f h^* 
Report was therefore addressed to the Committee ; but I have (as already explained) 
thought it desirable to reproduce it here in conjunction with other Reports relating 
to Hospital Hygiene. — ^E. C. S. 



Showing C-AiBMABY, OxFORD, in 1874, to the 12th December. 




Isolation. 






17 \ Aug.25 - 



18 Sept, 9 - 



19 
SI 



23 

24 

25 
20 
87 
28 



Septus 
JSept.%1 

Sepi.dO 
Sept. 19 
Sept.l 



July 



Oct. 17 
Oct.2 
Not. 11 
Kov.M 
DecS 



41173. 



od, and Xome of 
lAtion Ward. 



Not 
Isolated. 



Sesolt. 



Kemarks. 



J'ltBaffot^ 



A^DldPever Block 

Aat- 

AiiOld Fever Block 



AuA- 
OctL 

Sej^ld Fever Block 

Aui. 

Oc«ild Fever Block 
Octsjew Fever Block 
Octij. 

Oci\ 

Sep^ew Fever Block 
OctJ. 

Oct.}. 



Kov-: 
Nov 

Dec. 




Dec. 
Jau. 
Dec. 
Jan.! 
Jan. 



Not 

Not 
Not 

Not 
Not 
Not 

m 

Not 



Not 
Not 



ew Fever block 



Not 



Not 



Beoovered 

Died - 

Beoovered 
Do. - 
Do. - 
Do. - 
Do. - 

IHed - 

Died 

Beoovered 
Do. - 

Died 

Beoovered 
Do. - 
Da - 
Do. - 
Do. - 
Do. - 

Do. - 
Died - 

Beoovered 
Do. - 
Do. - 

Believed - 

Beoovered 
Believed - 

Do. 
Becovered 

Do. 



Mttoh lubcntaneoiu doaghing. 
Not isolated until day of death. 
Amputation, May 14th. Severe 



Severe caM. 



Severe case. 
Do. 
Do. 



Tumour removed. Erysipelaa 
very Mvere. 

Amputation Yeiy levere case. 



Severe, face. 
Severe, head. 
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with erysipelas, may, for my pTesent purpose, conveniently be generaliied under the App. No. 5. 

one name of traumatic infections Traumatic erysipelas is a true symotic hospital 

disease/ — a disease in which the affected materials of the body ftirnish a specific HroiteB. 
contagium. On but too many occasions the contagiousness of the disease has been q^^ ErvBipelas in 
eoDTindngly and fiitaUy prored ;— enough, perhaps, had there been onlj soch eTidcnoe the Bsdcrafe 
as is addiKed from hospital snzgeiy ; but slill more by evidence, again and again ^ven, ^4'^'^' 
that a surgeon, going to a pueqMfal woman from attendance on a case of eijsipeJas, ^y Mr Nettm 
may convey the specific contagion to the uterine surfiuse of his new patient, and &uicliire. 
occasion death by that ibrm of puerperal fever which, under a special name, is in fiu;t — ■; 

but intra-abdominal erysipelas. But to say that the disease is contagious, is not to '^''ommatie 
wnj that no case of it can arise witiiout contagion from a previons case. Lideed, in '^**^^' 
this respect erysipelas has a peculiar place among the symotic diseases. Probably of 
aU the specific oontagia, the contagiom of erysipelas stands in nearest affinity to the 
ferments of common cadaveric decomposition, and is, therefore, aptest to arise de novo 
whenever certain animal textures and juices, or the eifinvia from such textures and 
juices are &]lxng into common putridity. Immense mortality from puerperal fever 
in one division of the Vienna Lying4n Hospital, varying from about a fourth to 
about a ninth part of all the deliveries which took place there, was believed by Dr. 
Semelweias, the head of the department, to depend on an infection of which ' the 
resl Murce was to be found in the hands of the medical men in attendance, contaminated 
with cadaveric poison.* The other division of the hospital (reserved for the practical 
instruction of nudwives, whose training does not require them to be brooght into 
contact with dead bodies) suffered only about a tenth part as much as the first ; 
and this was the more noticeable as the second division was inferior to the first in 
the sixe and airiness of its wards. Dr. Semelweiss, acting upon his supposition as 
to the cause of the disease, required that the male attendants of the first division 
should, as much as possible, avoid contact with cadaveric matter ; that after such 
contact they should never make a vaginal examination till the following day ; and 
that, besides very thoroughly cleansing their hands, they should systematicaUy dista- 
fect them vith a eolniion of chlorine. The latter precaution was not introduced till 
some months after the more general precautions had been adopted. The result of 
these measures was, that the mortality of the first division at once fell to the usual 
average of the second division. In 1846 the death-rate per cent had been 13f ; in 
1847 it was 5^ ; in 1848 it was 1^. And the relation of this fact to the possible 
' spontaneous generation ' of erysipelas contagium is not, I think, fiir to seek. For 
any wound in the unhealthy state which is technically called ' foul,' is, in &ct, a 
surface of decaying animal matter ; that which surgeons call a ' slough,' or ' mortified 
part,' is a dead bit of the animal body undergoing just such putrefactive changes as 
it might undergo in the dissecting room ; and, accordingly, if cadaveric decomposition 
can easily furnish the contagium of erysipelas, every surgical ward of an active 
hospital must (in respect of the natural processes of disease gomg on in it) be aiikely 
birdiplace lor that contagium. Thus, for instance, if a patient has been admitted 
with a contused wound of such severity as involves local mortification, that mortifi- 
cation would include in itself an essential liability to the formation of erysipelas 
contagium. Whether the contagium, if thus euffendered, produces in that particular 
patient the spreading surfiace-mflammation miich characterizes erysipelas, may 
depend on his personal susceptibility, and especially, no doubt, on the then-existing 
chemical state of his live textures next adjoining the wound ; but whether his general 
mass of body be or be not infected by the specific contagium which has been engen- 
dered in his wound, in any case contagium would be set free, and would act on the 
atmosphere of the ward. Its influence in this atmosphere would be determined by 
circumstances : if the ward were well ventilated, dilution or oxydataon would pro- 
bably have rendered the contagium inert before it had travelled fiir from its source ; 
but i^ on the other hand, the ward were Ul- ventilated, either absolutely, or in 
proportion to its contained quantity of ill-conditioned surgical cases, then, probablv, 
the unclean atmosphere would abound with the material which the contagium could 
convert into its own likeness ; and such an atmosphere, continuous through the whole 
leiigth of the ward, and perhaps receiving increments of new-formed contagium firom 
other beds than the first, would be so very dangerous an infloence to even the best- 
conditioned wounds, that probably there would be in the ward what is called an 
* epidemic ' of erysipelas ; and, in addition to the danger that the contagion miffht 
thus by continuitv of atmosphere spread from one patient to others, there is uso 
danger, except with the cleanliest and most careful nursing, that attendants will 
convey it from one part of the ward to another in the successive wound-dressings 
which they perform." f 

♦ '* This is equally true of the non-traumatic erysipelas, the pathology of which 
disease, however, needs not here be particularly discussed." 
t Sixth Report of the Medical Officer of the Privy Council, 1864, pp. 59 and 60. 
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Previous Prevalence of Erysipelas in the Infirmary, — ^In attempting 
to elucidate the causes of the recent prevalence of erysipelas in the 
Infirmary, it is important to ascertain the ordinary history of the 
-wards with reference to this disease. Unfortunately, no record has 
been kept of the different maladies which are liable to originate 
in hospitals, the so-called traumatic infections, namely, erysipelas, 
diffuse cellulitis, softening of clot, pyasmia, gangrene, and phagediena.* 
It has been impracticable, therefore, to determine with such precision as 
was desirable, and which should have been possible, the usual state of 
the wards with reference to these diseases. It would appear, however, 
to be certain that, for the past 25 years, there has been no such consider- 
able prevalence of erysipelas in the Infirmary as that which forms the 
subject of the present inquiry. During the four years 1847-50, erysi- 
pelas was so seriously prevalent in the wards, that 2^ deaths were 
occasioned by the disease among the patients. Of these deaths 12 took 
place in 1847, the year in which the prevalence began. In this year it 
is to be inferred that erysipelas was widely diffused also in the district 
from which patients are sent to the Infirmary, for eight cases of erysipelas 
were admitted into the wards — the largest number of admissions for 
this disease recorded from 1 837 to the present time. The great prevalence 
of erysipelas which began in the Infirmary in 1847 was indeed, very 
probably, part of a more general outbreak affecting the surrounding 
district ; but while the disease would appear, judging from the admissions, 
to have rapidly diminished outside the building, it persisted with much 
severity in the wards until 1850. For the admissions of cases of erysi- 
pelas into the Infirmary, which in 1847 had numbered 8, in 1848 fell to 
1, none taking place in the two subsequent years 1849-50. But the 
deaths from erysipelas in the Infirmary, which in 1847 had been 12, in 
1848 were 5; in 1849, 6; and in 1850,5. In 1851, no death from 
erysipelas occurred.t 

This protracted and very fatal prevalence of erysipelas in the Infir- 
mary was connected with an uncleanly condition of the wards, particu- 
larly filthy beds, with insufficient ward-space and defective ward 
arrangements, the latter especially impeding ventilation, and with very 
imperfect drainage. After the uncleanly condition of the wards had 
been removed, and the defective drainage and ventilation largely 
amended, erysipelas does not appear again to have originated or spread 
to any considerable extent in the Infirmary until the recent prevalence. 

It would have been instructive to compare the occurrences of erysipelas 
and other traumatic infections in the wards, with the successive improve- 
ments which have been effected in their sanitary arrangements, but, as 
already stated, data do not exist for the purpose. From want of these 
data, moreover, it is impossible to estimate as clearly as could be wished 
the respective influence exercised by the several conditions which appear 
to have co-operated in determining the recent prevalence of erysipelas. 
It is stated to me that during the period from 1851 to 1874, instances of 
traumatic infections had not been of unfrequent occurrence, although 
they had shown little tendency to multiply, and, in fact, had not multi- 
plied until the year just past. In 1873, for which year I have recovered 



* In thus placing together the various names under which hospital infections may 
be recorded, I would not be held to express any judgment on ue pathology of the 
disease that is known as pyemia. It is enough for my present purpose that some 
fbrms of the disease thus designated are of a nature cognate to erysipelas. 

t I am indebted to Mr. Briscoe for the number of deaths caused by erysipelas 
in the Infirmary during the several years 1847-50. 
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some of the facts as to such iDfectioDS, there seem to' liave occurred in App. No. 5. 
the Infirmary o cases of erysipelas (2 in the Marlhorough Ward, of Hospital 
whicli 1 was fatid, and 3 in the Accident Wwd), and 3 cases of pyasmia, fj_Sl?{*'^''', 
all &tal, in the Marlhorough Ward. These occurrences suggest either the iSSciure " 
that Uiere were some growing conditions of unwholesomeness in the f?f'2*^4-B 
Infirmary which culminated in 1874, or that the liability to traumatic byMr.'Netten 
infections in the wards had in past years been greater than has been K«icliflte^ 
considered. In the absence of positive data, an opinion must be formed Pr0vUm*wr&- 
on this question from an examination of the conditions which would 1^^^^^ in 
promote such liability, and these, as will subsequently be shown, lead to ivftrmary, 
the inference that neither alternative can, perhaps, be wholly rejected. 

The instances of traumatic infections in 1873 have an important 
bearing upon the early history of the recent prevalence of erysipelas, 
which I now proceed to consider. 

Prevalence of Erysipelas j 1874. — The patient first attacked with PrwdUneeof 
erysipelas in 1874 was a little boy named Jesse Hill, three years old, who ^nf*tp9fa9,im. 
had been admitted into the Accident Ward, from Summertown, on the 
27th May, with a severe scalp wound. Erysipelas appeared on the 10th 
June, fourteen days after the admission of the case, and on the 21st 
J'une the boy died from its effects, he lying then in the Bagot Ward, to 
which he had been removed that day. 

This was the first case of the series which forms the subject of 
inquiry, and it formed the starting-point of that exceptional diffusiveness 
which characterized the subsequent progress of erysipelas in the wards. 
In view of this peculiar diffusiveness it became necessary to determine, 
if that were possible, in what respect this case had differed in its origin 
from the cases occurring in the wards in 1873 and in preceding years, 
which had exhibited no such tendency. .Or, in other words, to- ascertain 
why traumatic erysipelas, which for some time had given rise to no great 
anxiety in the Infirmary, should in 1874 — the hygienic condition and 
management of the wards being apparently the same — have become a 
formidable and fatal malady. One highly important consideration 
suggested itself at once. At the time when Hill was admitted into the 
Infirmary, erysipelas was present in several parts of Oxford, and had 
begun to assume an epidemic character. Hill's case concurred, in fact, 
with the early indications of epidemic diffusiveness of erysipelas in the 
city, and it was not improbable that the infection of the disease, under 
circumstances favouring its diffusion, might have been introduced into 
the Infirmary from without. Careful inquiry has failed to discover 
safficlent grounds for the belief that such introduction took place, and, 
although it is difficult to exclude all the possibilities of conveyance of so 
subtle an infection as that of erysipelas, I am of opinion that the expla- 
nation of the origin of Hill's case and of the peculiar diffusiveness of 
the erysipelas of which it was an example, is to be sought in another 
direction.* 

Failing infection from without, there can be little if anv doubt, that 
erysipelas in Hill's case originated from the operation of similar con- 
ditions to those which gave rise to the cases of erysipelas and pyaemia in 
the preceding year. The concurrence of this case, and of succeeding 
cases, with epidemic erysipelas in the city, suggests that the difference 
in diffusive quality of the erysipelas observed in 1874, as compared with 
1873 and several previous years, was probably a result of the co- 



[^ Later infonnation hat led me to suspect that Hill received the infection of 
erysipelas from a case in the city. — ^J. N. B.J 
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AFP. No. 6. operation of the local conditions favourable to erysipelas in the Infir- 
HoBPiTJLL voBTjf with the more general conditions which had conduced to the 
HvGiAirB. epidemic prevalence of the disease in the city[: — that, indeed, the Infir- 
the RiSdSse" *" ni^TJ* in a way to be discussed hereafter, was in 1874 exposed to the 
infirmiuT, Combined influence of the conditions which were operative in producing 

byMir'Nenen erysipelas in its neighbourhood and of certain conditions operative to the 
Badcii'ffe. same end existing in its wards. 

PrevaUnee of "^^^ progress of erysipelas in the Infirmary, after Hill's case;, may be 
Erysipeia9,\sn\. explained either by some special circumstances favouidng communicatiou 

of the disease from case to case by contagion, or from an augmented 
susceptibility of the patients to inroction from it.* An examination of 
the different cases which have occurred, in their order of succession and 
relationship, indicates that contagion played an important part in the dis- 
semination of the disease in the wards ; but the inquiry has not disclosed 
any grounds for believing that the opportunities for transmission by con- 
tagion from case to case were greater during the recent prevalence of 
erysipelas than they had been during the period when the disease had 
not shown such diffusiveness. On the other hand, as this report will 
show, conditions of the wards existed at the time which would render 
surgical patients treated in them very liable to the development and 
diffusion of erysipelas. 

Order and Order of Succession and ReltUionship of Ccaes. — ^The first case (1), 

|«te«o»«Aip of j^^^ jj^^ (Accident Ward), has ahready been discussed. The second 

case (2), Edwin Slade, was admitted from Banbury into the North 
Attic on the 15th April, with disease of the bones of the foot. The 
foot was removed by amputation of the leg on the 14th May. On the 
19th June erysipelas appeared on the buttock in an aggravated form, 
and was followed by a large abscess there. At that time Jesse Hill had 
been lying ill from erysipelas nine days in the Accident Ward. Both 
cases were under tl^e care of the same surgeon, and were also attended 
to by the house-surgeon, and it is more probable that the contagion of 
erysipelas had, in some way, been carried from Hill and communicated 
to the unhealed stump of Slade, than that it arose from any general 
condition of the wards. The third case (3), Charles Kilbyj was ad- 
mitted from Oxford, on the SOth June, into the Accident Ward, with 
compound fracture of a leg, and a scalp wound. On the 2nd July, in 
consequence of being noisy and troublesome, he was removed into the 
Bagot Ward, where there was a patient {Frederick Fuller) suffering 
from diffuse cellulitis at the time, and where Jesse Hill had died ten 
days before. This ward is practically a part of the Accident Ward, the 
nurses of the last-named ward attending the cases in the Bagot Ward. 
On the 7th July erysipelas appeared in the scalp wound, and subsequently 
it attacked the wounded leg. Kilby had been exposed for a short time 
in the Accident Ward to the same general ward conditions that Hill 
had been exposed to before contracting erysipelas. He had then been 
removed to the ward where Hill had died, and where Fuller was lying. 
This last-named case had been admitted from Lyford, Berks, into the 
Accident Ward, with compound fracture of a leg, on the 24th April, 
and four days afterwards (the 28th). the injured limb was attacked with 



[♦ In the first draft of this Report I also wrote," or from an increased virulence of 
the infection." I struck out the phrase, doubting at the time whether the assumption 
it involved was quite justified in the then state of our knowledge. On reoonaidentioD, 
however, particularly ffuided by Professor Burdon Sanderson's researches on 
infective inflammations, 1 now think that the phrase should have been retained.^ 
J. N. R.] 
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cellnlitifi, which Bubseqaently spread to the trunk, and caused j^pp, y^^ 5, 
much destruction and sloughing of tissue. The patient was a confirmed - — 

drunkard, and the cellulitis prohablj resulted from the unhealthy condi- S^^Sf^ 
tion he was in at the time of the accident, owing to his intemperance. ^ e^ rf u • 
Diffuse cellulitis is now commonlj included among the traumatic infec- theB^tefiffe^ ^^ 
iions, but this case does not appear to have exercised any certain influence oiioiS*i&4-5 
upon the origin of erysipelas in Hill's case. Fuller, before the admission by.Mr/Netteii 
of Hill, had been removed to the Bagot Ward. Here Hill had been placed ^«^"^ 
several hours before death, and here Kilby was also placed. In this ^£j!t^|^. 
ward Clby was exposed to danger from probable retention of the con- ^^It*^ 
tagion of erysipelas in the ward, and from liability to infection of his "^ 

w^ounds in consequence of sharing the same atmosphere and the same 
attendants with the case of diffuse cellulitis. The likelihood that Kilby 
contracted erysipelas by contagion from one or other of the sources 
mentioned is so great, that, without ignoring other possible exciting or 
eo*operating causes presently to be described, the disease is most reason- 
ably assigned to this source. Kilby was a patient of the same surgeon 
(Mr. Symonds) who had had under care Hill and Slade (Slade having 
been discharged cured the Ist July). He was removed the day of 
appearance of the erysipelas to the ^* Old Fever Block,'' and there 
isolated. 

The next case (the fourth) which happened (4), James Cox^ was 
admitted with urinary disease into the Rowney (medical) Ward, under tho 
care of Dr. Gray, on the 17th June. Catheterism was necessary, and 
the house-surgeon passed a catheter daily. On the 9th July, erysipelas 
appeared in the penis. The first explanation which presents itself to 
the mind of this occurrence of erysipelas (having regard to previous 
occurrences in the Infirmary, and the circumstances under which they 
had happened,) is the probability of its having arisen from inoculation ; 
but there are other considerations which suggest a different explanation. 

The fifth case (5), George Thame, was admitted from Abingdon into 
the North Attic, on the 1st July, with an abscess in the abdominal wall. 
under the care of Mr. Hussey. This abscess was opened (date not re- 
corded), and on the 1 1th July erysipelas appeared. The sixth case (6), 
William Gollett, was admitted (from Appleford) into the Accident 
Ward, on the 31st March, with compound fracture of a leg. An abscess 
formed on the face, and this being opened erysipelas appeared (11th 
Jufy) around the incision. 

The four cases last mentioned (Kilby, Cox, Thame, and Gollett) all 
occurred in different parts of the Infirmary during the five days from 
the 7th to the 11th July inclusive. The quick succession of the cases, 
and in two, the contemporaneous occurrence, suggest the question 
whether they may not have arisen from some general unwholesome state 
of the wards, concurring with the attacks, rather than from successive 
infections. 

It will be observed that when Kilby was attacked, on the 7th July, in 
the Bagot Ward, there had been no case of erysipelas in that ward since 
the 21st June, and no case in the Infirmary for six days ; that the case 
of Cox followed so rapidly npon the case of Kilby as almost to exclude 
contagion from that source ; and that the cases of Thame and Collett 
occurred on the same day (the 11th July). On the other hand, Thame 
was admitted to the North Attic on the day when Slade (the second 
case in the series) was discharged ; and Collett was exposed to most of 
the dangers of infection to which Kilby had been exposed. All the 
cases, indeed, were exposed to very defined chances of infection, but 
their almost contemporaneous occurrence, and the break of sixteen days 
between the cases which preceded them, and of sixteen days also between 
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App. No. 5. the cases which sncceeded, suggest that each may have been an indica- 
Hospital tion of an unwholesome condition of the wards, apt to engender cryaipelas 
HToiixE. in Burgical cases, and which was known to have existed in the Accident 
thfl ^cBffe* *" Ward. It wiD uubsequently be seen that such a conditio;i of the warda 
inflrmazy, must have existed at the time ; but it is impossible to state the respec- 

ir^Mr/Netten tive parts played by this condition and by infection in the development 
itodciiffe. of the dijfferent cases of erysipelas. 

Order and The seventh case (7), Charlotte Dix^ was admitted (from Oxford) 

gjtej»ojM&fp r>/ j^^ ^YiQ Litchfield Ward with haemorrhoids on the 22nd July. At 
' — that time there was a case of erysipelas (Thame) in the North Attic, 

and two others (Kilby and Collett) in the Old Fever Block. On the 
27th July, no operation having been perfonned, Dix was attacked with 
erysii)elaj), from which she died. Whether the attack arose from 
infection or from some unwholesome condition of the ward, each being 
probable, cannot be said. 

The eighth case (8), James Sheppardj was admitted (from Stanton 
Harcourt) into the Accident Ward, on the 16th July, with fractured 
thigh bone, under Mr. Briscoe. On the 3rd August erysipelas appeared 
in the face, indicating general infection of the ward. At this time Dix 
was ill of erysipelas m the Marlborough Ward, and the two cases 
already mentioned were lying in the Old Fever Block. Sheppaid died 
on the 15th August. He was not removed from the Accident Ward. 
The ninth case (9), Mark White was admitted into the Marlborough 
Ward with abscess of leg, on the 22nd July, under Mi*. Hussey. On 
the 30th July he was transferred to the Accident Ward, Sheppard 
lying there at the time, and on the 4th August he was attacked with 
erysipelas. He also was not removed. The tenth case (10), Ann Floy d^ 
was admitted (from Oxford) with abrasion of the knee, into the Mai'l- 
borough Ward, where Dix was lying ill, on the 30th July, and was 
attacked with erysipelas on the 10th August. She was removed to the 
Old Fever Block. The eleventh case (11), William Day^ was admitted 
(from Oxford) on the 14th August with severe contused and lacerated 
thigh into the Accident Ward, under Mr. Hussey's care. White (9) 
and Sheppard (8) were tiien lying there affected with erysipelas. On 
the 18th August! Day was attacked with erysipelas. He also was 
treated in the ward. The twelfth case (12), Sarcth Smithy was admitted 
(from Stonefield) on the 9th July into the Litchfield Ward, under the 
care of Mr. Symonds, with a fracture into the ankle joint. A portion 
of dead bone was removed (date not recorded), and she was attacked 
with erysipelas on the 30th August. Dix (7) had been attacked with 
cr}'sipelas in the Litchfield Ward on the 27th July, and had died there 
on the 13th August. Both cases had been removed into the Marl- 
borough Ward from the 30th July to the 11th August, during which 
time the Litchfield Ward was cleansed throughout. On the day pre- 
ceding the removal of the two cases back to the Litchfield Ward (the 
10th August), Floyd (10) had been attacked with erysipelas in the Marl- 
borough Ward. Floyd and Smith were both removed to the Old Fever 
Block. The thirteenth case (13), James Castle^ was admitted on the 
ll>th August with bronchitis into the Rowney (a medical) Ward. On 
the 2oth August, the Rowney Ward being vacated for cleansing, he 
was removed to the Marlborough (a surgical) Ward. There Floyd (10) 
had been attacked with erysipelas on the 10th August, and Dix (7) 
had lain ill with erysipelas from the 30th July to the 1 1th August. 
Castle was attacked with erysipelas on the 31st August. He was 
removed to the New Fever Block. 

The next two cases (the 14th and 15th) occurred in the North Attie, 
under the following circumstancee : — James Jackson (14) was admitted 
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(from Whichwood) into ibis ward, with suppuration in the palm of the Afp.No.s. 
band, on the 5th September. He was the first patient received into it Hoarn-AL 
after the amiual cleansing, two cases of erysipelas having occurred in htoi^ne. 
the ward before that process, namely, one in June (Slade, 2), and one till ISScfff*'^ *" 
in July (Thame, 6), the latter case having been dischaiged on the 12th inflmuury^ 
August. Jackson was attacked with erysipelas on the 8th September. S Mr NStc?i 
On the 2nd September (16), Henry Freeman^ the fifteenth case of the ludciiffe. 
aeries, was admitted (from Ilford) with a diseased finger into the same Order and 
ward. He occupied a bed nearly opposite to that occupied by Jackson, j^aOouship of 

and was attended by the same nurse. On the 14th September he was '' 

attacked with erysipelas. Both these cases were severe, and both were 
treated in the ward. 

The sixteenth case (16), William Sanders^ was admitted (from 
North Merton) with fracture (Colles) of both arms into the Accident 
Ward, on the 25th August, under Mr. Symonds. White (9), attacked 
with erysipelas on 4th August, was a patient in the ward at the time, 
and Day (ll)* another case of erysipelas in the ward, had died there on 
the 20th August. Sanders was attacked with erysipelas on the 14th 
September, and was removed to the New Fever Block. The seven- 
teenth case (17), Thonuu Norris^wsa admitted (from Wolverton) with a 
tumour on the cheek, into the West Attic, under Mr. Symonds on the 
9th September. He was oue of the earliest cases received into the ward 
after its annual cleansing. On the 8th September, Jackson (14), had 
been attacked with severe erysipelas, in the North Attic (same floor) ; 
and on the 14th, Freeman (15), had also been attacked severely in the 
same attic. The tumour was removed from Norris's cheek on tie 
Idth September, and on the 16th erysipelas appeared in a very aggra- 
vated form. The case was removed to the New Fever Block. The 
eighteenth case (18), Matilda Constable^ was admitted (from Whitney) 
with disease of foot into the South Attic, on the 2nd September, undur 
Mr. Hussey's care. On the 18th September the leg was amputated. 
At this time there were two cases of severe erysipelas on the same floor, 
namely, Jackson (14), and Freeman (15), in the North Attic, and 
another severe case, Norris (17), had been removed on the 16th from the 
West Attic. On the 20th September erysipelas appeared in Constable's 
stump, and afterwards spread extensively over the trunk and down the 
opposite leg. The attack was a very severe one. The nineteenth case 
(19), Fretkrick Crazier^ was admitted (finom Oxford) with empysema 
into the lower ward of the New Fever Block, on the 19th September, 
under Dr. Tuck well, there being two cases of erysipelas in the ward at 
ihe time. The chest was tapped the same day, and seven days after- 
wards erysipelas appeared in the wound and spread to the back. The 
twentieth case (20), Sarah Grisfield, was admitted (from Oxford) into 
the upper ward of the New Fever Block, on the 1st September, with an 
abscess following erysipelas, from which she had suffered at home. This 
abscess was opened, and one month afterwards, when she was convalescent 
but before the aperture had quite closed, erysipelas appeared in the in- 
cision, and she had another attack of the disease. She was attended to 
bj the nurse who had charge of the cases of erysipelas in the lower ward. 

The remaining cases, 21-26, need only be briefly referred to. Any 
attempt to unravel the respective influence of direct contagion, infected 
wards, or general sanitary state of the Infirmary or of the several wards, 
at this period of the prevalence would be hopeless. (21), James Castle 
who had been a patient in the Marlborough Ward, in August and 
September, and had then suffered severely from erysipelas, was again 
admitted and placed in the Rowney Ward with abscess in the neck on the 
17th October, and was a second time attacked with erysipelas on the 22Dd 
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November. {^^\ Thomas Bolter, admitted (from Chipping Norton) 
to tlie same ward, on the 2\^t October, with caries of femar and tibia, 
was attacked with erysipelas on the 26th November. (23), George 
Young, admitted (from Oxford) also to the same ward, with caries of 
phalanges, on the llth November, was attacked wilh erysipelas on the 
27th. (24), Charles Cooper^ admitted (from Headington) to the Accident 
Ward, with injury to ankle, on the 26th November was attacked with 
erysipelas of the face on the 1st December. (28), Thomas Edwards, 
admitted (from Oxford) to the North Attic, with thecal abscess and 
oedema of arm, on the Srd December, was attacked with erysipelas, 
affecting the head, on the 9th. Both the last-named cases were severe. 
The foregoing cases do not include all the cases of erysipelas treated 
in the Infirmary at the time of the prevalence. Two cases {Walter 
Rogers and William Chapman) were admitted, from the city, late in 
September, three months after erysipelas had become prevalent in the 
wards- Both were placed in the New Fever Block, and this brief 
reference to them is all that is required, so far as the present inquiry 
is concerned. I have excluded from consideration a case {John Z. 
Dixon) described as '' mild fugitive erysipelas." 

Distribution (if The attacks of erysipelas occurring in the different wards, to December 
infSrmary, ^th, were in^the numbers following : — 

Accident - - - - 8 

Bagot - - - - 1 

North Attic - - - 5 

West Attic - - - 1 

South Attic - - - 1 

Rowney - - - - 4 

Marlborough . - - 2 

Litchfield - - - 2 

New Fever Block . - - 2 

Sources of Prevalence. — ^Reviewing the facts and inferences which 
have been stated, the conclusions at which I have arrived as to the 
sources of the recent prevalence of erysipelas in the Infirmary are : — 

(1.) That it originated in certain unwholesome conditions, partly 
peculiar to the wards and partly common to the Infirmary and the 
city ; and 

(2.) That the extension of the disease within the building was 
largely the result of its propagation by contagion. 

The conditions peculiar to the wards which might have been operative 
in causing the prevalence were first subjected to examination, and espe- 
cially the state of the Accident Ward, in which erysipelas had first 
appeared, and where the disease had most frequently occurred. The 
infection of this ward, I may be permitted to state, was to me an 
especial inducement to undertake this investigation, and for the follow- 
ing reasons : — 

The Accident Ward was one of the earliest buildings, constructed on the 
pavilion system, opened for hospital use in England. Except in a few 
minor particulars it is a model of hospital construction, and in several 
details unrivalled. The infection of this ward with erysipelas was a 
circumstance which apparently rendered doubtful some of the principles 
of hospital construction which were held to be most certainly settled, 
and an investigation of the conditions under which such infection 
had happened promised results of wider interest than the immediate 
object for which the inquiry had been instituted. I have not been 
disappointed in the anticipation I had formed, and the fietcts I am about 
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to relate appear to me fuUj to account for that unwholesomeness of the App. No. s. 
ward of which the erysipelas has been one indication, and to remove Hospitai. 
all sospiciou of any error in its principles of construction. HroitoB. 

It IS well to observe, however, before proceeding further, that a sur- ^BSSoBSe"^ 
gical ward, devoted particularly to the reception of accidents, notwith- infirmary. 
steading excellency of construction, can hardly escape long without ^^ht xc^ten 
cases of ^ysipelas or other form of traumatic infection occurring in it ; i^dcliffe. 
for there are certain kinds of accidents which are apt, under individual Sources of 
states of health, to .be followed by erysipelatous or pysemic mischief. -P'wofene*. 
Occasional cases of this kind do not necessarily indicate any unwhole AcckUnt Ward, 
some state or defective management of a ward. On the other band, the 
concurrence of several cases is a clear indication that the one condition 
or the other* probably exists. 

It may happen that a ward will contain, at the same time, several 
cases of grave, suppurating injuries, each contributing largely to pollu- 
tion of its atmosphere, and together fouling it to a most injurious extent. 
The accumulation in the same ward of injuries of the kind referred to, 
while the ordinary bed-space, and the number of patients received into 
it, remain unaltered, is a fertile source of traumatic infection. Part of 
the present inquiry was directed to ascertain whether there had been 
any unusual number of cases of this kind in the Accident Ward at the 
time when Jesse Hill was attacked with eiysipelas. The register shows 
that during the months of April and May 1874, in addition to three 
compound fractures (two of long bones and one of the lower jaw), a 
larger number of severe lacerated wounds had been admitted into the 
-ward than in the corresponding periods of the four preceding years.f 
J should have inferred from examination of the register that ward- 
fouling, from the character of the cases treated in it at the time of and 
immediately preceding the appearance of erysipelas, was not improbable ; 
bat the surgical staff are of opinion that no exceptional condition of 
the ward arose from these cases. 

The conditions which have chiefly co-operated in producing the 
unwholesome condition of the Accident Ward under consideration have 
all acted by fouling its atmosphere in certain ways. The several con- 
ditions to which I refer are as follows : — 

1. The position of the laundry, closely adjoining the south face of 
the Accident Ward and its approaches must exercise a haimiul influ- 
ence upon the atmosphere of the ward. When the south windows of 
this ward, as is very commonly the case, are freely open, the atmosphere 
of tbe ward becomes practicaUy part of the atmosphere immediately 
surrounding the laundry. The amount of moisture passing into the 
air around the laundry, when washing is in progress, and, conse- 
quently, passing more or less into the ward also, would alone make the 
contiguity objectionable ; for a moist atmosphere tends to foster the 

* " It ought to be accepted as an axiom in hospital management, that any wn- 
curremce of cases of traomatic infection originating within the hospital, or any 
spreading of febrile or other contagion to even a single patient within the hospitiu, 
is conclusive reason for inquiring whether the fundamental difficulty of hospital 
management has not here been unskilfully met/' The fundamental difficulty here 
rdTemd to is " the difficulty of providioff that throughout the whole of a really active 
hospital the means of cleanliness, and foremost, the means of ventilation, shall be 
proportionate to the many special sources of foul and infective material." — J. Simon, 
Sixth JReport of Medical Officer of Privy Council (1868), pp. 58 and 65. 

f The cases of lacerated wounds were nine in number, and the parts lacerated 
were the thigh, the buttock (2), the scalp (2), the knee (2), the wrist, and the 
fingers. 
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App. No. 6. development of erysipelas in wounds. Bat the moisture given off from 
HoipiTAL ^ laundry is largely laden with organic filth from the fouled linen. In 
HTortms. ordinary laundiy processes no provision is made for the application of 
On SryriDoiaaiQ boiling heat at the same moment of time, to all portions of the materials 
inflrmft^. washed and so destroying the adherent organic filth ; as a consequence, 

b^^N^tf'* iQuch of this filth, exposed to a less degree of heat than the boiling point, 
i^oliffe.^ ^ is carried off with evaporation, and difiused in the atmosphere. Hence a 
SourcM^ very special danger to a surgical ward contiguous to a laundry. 

Prevalence, The contiguity of the drying-ground of the laundry to the west 

AceidetUWard, windows of the Accident Ward is also objectionable. 

— ' 2. At the western extremity of the laundry, directly beneath the 
windows of the Accident Ward, all the ashes of the Infirmary, and such 
dry house refuse as is mingled with them, are screened, and when this 
process is being carried out, a considerable amount of the fine dust 
which arises during the operation must necessarily find its way into the 
ward. Probably few facts have been more clearly established than tho 
mischievous influence upon injuries of an atmosphere charged with the 
effluvia or the dust of mixed ashes and house-refuse.* 

3. The drains of the lavatories, closets, and slop-sink of the Accident 
Ward have been cut off firom direct communication with the principal 
drains of the Infirmary, so as to ohviate any risk of sewer air passing 
back through them into the ward ; but no such precaution has been 
taken with the drains of the nurses' scullery and watercloset in the 
corridor of the ward. These latter drains communicate with a drain 
which runs along the south sides of the Out-patients' Hall and Accident 
Ward (see Plan\ and which receives the drainage of the waterclosets 
and urinals of the Out-Patients' Hall, of the post-mortem room, of the 
laundry, with its watercloset, and, as already stated, of the nurses* 
scullery and watercloset, attached to tlic Accident Ward. This dndn« 
throughout its whole extent, is not provided with any means of venti* 
lation or of fiushing, and such offensive gases as may form in it (and 
having regard to the use to which it is put must almost necessarily form) 
will diffuse inside the walls of the buildings through the traps of the 
different waterclosets and sinks, or through the junctions of the pipes, 
into the adjacent soil. Moreover, the frequent passage of hot water 
into the drain, beneath the point of entrance of the various watercloset 
drains, must tend to force the traps by the sudden expansions of the 
sewer air they will cause, and otherwise to facilitate the exit of air 
from the drain. Such a state of the principal drain in the immediate 

^ |_ ■__!- -* -— -II---L 

* In iUostradon of this point the following may be qaoted. '* The atmosphere 
« may be vitiated by causes so slight as to escape observation, and yet be abundantly 
« productive of erysipelas. An instructive example of this was seen in one of ti^ 
" male accident wards of the Middlesex Hospital, a few years ago. It was observed 
" that erysipelas commonly attacked the patients in two beds in particular, while it 
" did not occur in any other patient in the ward, or in the hospital generally. The 
" constant repetition of this occurrence led to the conclusion that some special cause 
« of vitiation of the atmosphere was in operation in the neighbourhood of these beds, 
*' and it appeared probable that the presence of a dustbm in the area below the 
'' window, on each side of which they were placed, must have had to do with the 
*< p]\^enomenon. The dust-bin was cleaned and whitewashed, its door was kept 
" closed, and directions were given that the window should not be allowed to remain 
« open. The erysipelas at once disappeared. A couple of years afterwards the disease 
'* was again found to attack the patients in the same beds. It appeared that the 
" precautions had been neglected, the dust bin had again become foul, and the door 
'* had been allowed to remain open. The adoption of the same measures again 
'* rendered the beds healthy, and they have since remained so. It may be remarked, 
" that no unpleasant effluvium was detected in the neighbourhood of the window 
" wUch could lead to the impression that the atmosphere was in anyway tainted." — 
Mr. Campbell de Morgan : art. Erysipeltu, Holmes's System of Surffery, vol i. 
p. 229. 
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▼icmity of the Accident Ward^ and connected with some of its offices, App. No 0. 
is certainly most undesirable, and may very probably have contributed, r hospital 
by the occasional overflow of sewer air into the corridor of the ward, HTaiim. 
and in another way presently to be mentioned to the unwholesome S^l.'^K^^'^ 

state of the ward.* Intrnuiry, 

4. The foregoing conditions are in operation more or less at all times. ^ |[r. Xetteii 
The operation of the condition now to be described is limited to the ^^^"^^ 
winter months. The Accident Ward is partly warmed by a hot-air Sources (if 
shaft passing longitudinally along the centime of the ward, and having ^^^**^^^*' 
openings at intervals. No arrangements have apparently been made Aeeident Ward. 
for cleansing this shaft from end to end, and it is to be inferred that 
during the several years it has been in 'use much dust, mostly surface- 
dust containing organic matter, will have collected within it, and that 
some of this dust will be carried by the current of air which passes 
along the shaft into the ward. But this shaft, in addition, contributes 
in a special manner to vitiate the air of the ward from the relations of 
its inlet to the laundry. The air to supply this shaft is, in fact, obtained 
from an aperture on the surface of the ground, almost directly opposite 
the door of the lanndry, twelve feet distant from this door, and ten feet 
from a stand adjoining the door, on which is placed the dirty and infected 
linen removed from the wards, before being taken into the laundry. 
The shaft, indeed, obtains its air from the one spot in the Infirmary 
premises where the atmosphere is most fouled and is most liable to be 
fouled. At the time of one of my examinations of this inlet of the 
shaft, three baflkets filled with foul linen were placed on the stand 
adjoining the laundry door, and one of these baskets contained the bed 
linen used for a case of erysipelas. These baskets had been there several 
hours, and were likely to remain several hoars longer. That morning, 
indeed, I satisfied myself that the air passing into the shaft for the 
-supply of the Accident Ward, in addition to ordinary surfisuse-dusty 
and the dust from recent ashes sifting, was charged also with steam 
from the laundry, and with the emanations of foul and infected linen. 
Probably, also, it contained some sewer air, for if, as I suspect, part of 
the air of the drain into which the laundry drains is diffused into the 
surrounding soil, some of this is likely to find its way into the hot-air 
shafi; ; for the inlet of the shaft, in its course to the heating furnace, is 
sunk between the Accident Ward and the drain, within a few inches of 
the latter. 

Such are the different conditions which I believe to have co-operated 
in producing that unwholesome state of the Accident Ward as 
indicated by the occurrence of erysipelas in it. It is quite possible 
that the influence they have exercised upon the ward may have been 
accumulating from year to year, as certain facts I have stated in a 
previous part of the report might indicate. In regard to this question, 
the structural deterioration which buildings are liable to undergo in the 
course of years is not to be overlooked. As for example, in such cases 
as the one under consideration, deterioration of walls and floors, however 
excellently constructed, admitting of increasing lodgments of dirt ; or 
the deterioration of the mechanism and metal fixings of closets, sinks, 
&c. ; or again, and especially, deterioration of drains.f The different 
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[* See suggestion as to this drain, last paragraph, p. 66. — J. N. R.] 
The drain receiving the sewage of the Rowney and Marlborough Wards passes 
beneath the corridor leading to the Accident Ward, and close to the door giving 
entrance from this corridor to the Bagot Ward. In view of deterioration, this drain 
should be examined from time to time. It would be well, indeed, that another 
line of direction should, if possible, be found for it. 

41172. D 
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The last time this operation was performed was at the close of September, 
or beginning of October 1874, when blocking of the drain was made 
manifest from sewage forcing its way to the surface above the point of 
stoppage. Eighteen months before, that is to say, in the spring of 1873« 
a similar stoppage had taken place, requiring like interference. Below }\ ^ 
the Clarendon Press the continuation sewer runs without obstruction "^ * 
until the siphon beneath the canal is reached. There much deposit of 
road detritus, and of filth (chiefly brew-house) takes place, and it is 
necessary to flush the siphon once a week to keep it clear. 

Along the whole course of the Infirmary main drain and its branches, 
and the old sewer with which the main drain communicates, the sole 
provision made for ventilation consists of the [so called] ventilating- 
pipes attached to the soil-pipes of the different waterclosets in the 
Infirmary and in the New Fever Block, and carried above the roofs of 
the respective buildings. The continuation of the sewer through Jericho 
is ventilated by means of the road*gullies which open into it, and which 
are un trapped. 

It would appear, then, that throughout the whole period of that 
development of erysipelas which forms the subject of inquiry, and pre- 
ceding it, the solid filth sent by the Infirmary, by the Clarendon Press, 
and by such other houses as have the same drainage outlet, into the old 
sewer which has been described, was slowly accumulating there until, 
nearly four months after erysipelas had begun to spread in the wards, 
the stoppage was complete. During all that time the Infirmary drainage 
was passing into a cesspool, in which decomposition of the retained 
filth was facilitated by the warm condensing water poured into it from 
the Clarendon Press engines, and the hot water oecasionally thrown in 
when the engine-boilers were flushed out. The gases evolved from 
the decomposing filth had no outlet from the sewer except by difihision 
through its walls, or by escape along the Infirmary drains and outflow 
upon the roof of the main building and the New Fever Block. It can 
hardly be doubted that there must have been frequent large, if not con- 
tinuous^ outflow of sewer air and gases from the soil-pipe ventilators 
during the growing accumulation of filth in the sewer, and at the time 
of its stoppage. For the warming of the upper portion of the main 
drain by the hot water poured into it from the laundry would, apart 
from any tendency of the sewer gases to rise to the highest point of 
the drain, determine an up-current in it ; and under a rapid fall of the 
barometer, the atmosphere above the hospital would be fiooded with 
sewer air. It is unlikely, moreover, that the traps of the drains from 
the Accident Ward should, under such conditions, at all times have re- 
mained sealed, and that, more or less, sewer air would not occasionally 
be diffused under its western windows. It is unlikely, also, that some 
diffusion of sewer air would not take place through the watercloset 
traps elsewhere within the Infirmary. Indeed, it may be inferred that 
during the period under consideration, the condition of the atmosphere 
about and within the Infirmary differed littl as to pollution with sewer 
air, from that which would exist in other parts of the city where the 
drainage and sewerage are imperfect. Such pollution is one of the most 
powerful causes determining traumatic erysipelas, and its coincidence 
with the recent prevalence of that disease in the' Infirmary appears to 
me to explain the concurrence of the prevalence in the wards with the 
prevalence of erysipelas in the city. In other words, it gives an expla- 
nation of the Infirmary not being exempted, as it most probably would 
have been if its hygienic arrangements had been such as they were 
believed to be, from the more general conditions which determined the pre- 
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valence in the city, and which In the Infirmary were manifested by an App. No. s. 
increased susceptibility of injuries and injured persons to the disease. hospitai. 

It remains for me now to consider the conditions which admitted of HToiisB. 
infection becoming an active agent in the difiusion of erysipelas within ^ ^^J^^^ ^ 
the wards. These were as follows : — infirmary, * 

Oxford, 1874>78, 

1. The removal of cases of erysipelas from the wards, and their ^ij^uffo**^*^ 
isolation, after it became evident that transmission of the disease was 7-^ 
probably taking place from case to case, was not carried out in any ^^^S^J* 
systeniatic manner. A glance at the table will show, that notwith- J>iffuHonqf 
standing the removal and isolation of many cases,* others were treated ^'^'^l.' 
in the wards in sufficient number to perpetuate contagion there, and to 
maintain an infected state of the wards. 

2. The long freedom of the Infirmary from highly infectious erysipelas 
had led to several of the precautions usually adppted by surgical staffs 
and attendants falling into disuse, such, for example, as the careful 
cleansing and disinfection of hands and instruments in passing from 
cases of traumatic erysipelas to other surgical cases. 

3. The use of absorbent materials for dresses by nurses when on 
duty, each nurse being allowed to wear what kind of dress she liked in 
the ward, if it admitted of being washed. 

4. The rotation of night service, by which every nurse takes duty in 
turn in the Accident Ward, a regulation which may make them carriers 
of infection to other parts of the hospital in the event of a case or cases 
of erysipelas, or other traumatic infection being present in the ward. 

5. The use of infection-traps, called bed-curtains. 

6. The juxtaposition of infected and dirty linen, and their washing in 
the same laund^. 

It will be observed that the opportunities for the transnussion of the 
contagion of erysipelas to the difierent parts of the hospital were so 
numerous, that at the first aspect it would appear as if this alone were 
safficient to account for the prevalence of the disease after it had once 
declared itself. A study of all the phenomena of the prevalence leads, 
however, to the conclusion, as being more probable, that these are most 
clearly accounted for by the combined and continued action of the causes 
which first determined the outbreak and of infection. 

Before passing to the recommendations I have, to make, there is 
another question to which it is requisite that I should direct particular 
attention. I refer to persisting infection of wards in which erysipelas 
has occurred. It is one of the phenomena of this disease, when it 
shows itseK in an infectious form in surgical wards, that the ward may 
become infected for an indefinite period by it, newly-admitted patients 
being from time to time attacked long after the removal of the original 
infecting case or cases. The probability of such persisting infection, 
undoubtedly dependent upon the facilities which the ward and its 
furniture s^ord for retaining, or, in other words, for the adherence of 
the infection of the disease, must not be lost sight of in the measures 
taken for obviating further mischief in the future. 

Summary of Conclusions. — If the statements I have made of the aummarg 
results of this inquiry are as clear as I should wish them to be, the Oonelmtion^. 
measures necessary to pi*event a recurrence of serious prevalence of 
erysipelas in the Infirmary will be sufficiently obvious. The conclusions 



* Removal of a patient from the Accident Ward to the Bagot Ward cannot 
righUy be considered as itolation. 
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App. No. s. at which I have arriyed respecting the origin and development of the 
Hospital recent prevalence of erysipelas in the wards are, brieflj recapitulated^ as 
HToitvE. follows : — 

On EiTiipelM in ^ - o • • 
the Eidcliffo As to Oftgtn. 

C^rd, I8f^4-7Q, This, in the first instance, is to be attributed to an impure state 

SadcUflS*'*^" ^^ *^® atmosphere of the Accident Ward, arising from (a) the con- 

^^ — ^ tiguity of the laundry; (b) the screening of ashes and house- 

condXSSSnt, refuse beneath the windows ; and (c) imperfect arrangement of the 

— drain and its connexions adjoining the ward, and of the outlet 

drain (the main drain) of the Infirmary with which that drain 

communicates. 

As to Subsequent Development. 

This was due to a combination of hygienic faults and of 
defective ward regulations. 

1. With regard to the hygienic faults, these, as to the Accident 
Ward, consisted of the conditions (dready named, with the addition, 
in the colder months, of the heated air used for warming the ward 
being liable to pollution^ and, in all probability, being ordinarily 
much polluted. As to other wards, these were exposed, more or 
less, to fouling of their atmosphere with sewer air from want of 
ventilation and otherwise defective arrangement of the main drain 
of the Infirmary, and from the utterly bad state of the sewer with 
which the main drain communicates. 

2. With regard to defective ward regulations^ the deficiencies 
referred to as tending to exceptional fouling of the wards^ or to the 
difiusion of erysipelas by contagion, or to both, were (a) the 
absence of a definite system of isolation or separation of the several 
cases as they occurred ; {b) the liability to relative or actual over- 
crowding of wards ; (c) the want of pri^per provision for preventing 
the dissemination of contagion by ihe fingers of the surgical and 
medical stafi* or attendants, by the dress of the nurses, and by the 
use of the same laundry for infected and uninfected linen and bed- 
furniture ; and (d), finally, the likelihood of the different nurses, in 
the event of traumatic infection existing in the Accident Ward, 
becoming in succession carriers of the infection from that ward to 
other parts of the building. 

Beoommendations. 
MeeommendO' The recommendations I have to make for the removal of the various 

faulty arrangements which have been described, are as follows : 

{A.) As to Hygienic Defects other than of Drainage and Ward 
Regulations. 

1. The laundry should be removed from its present position, as 
also the drying-ground, to some other part of the Infirmary pre* 
mises, at a distance from the Accident Ward and other wards. 

2. The place for screening ashes should also be removed, and 
so placed that the dust diffused in the process of screening should 
not find its way into any of the wards. 

3. The hot-air shaft of the Accident Ward (if hot-water pipes 
and coils be not substituted for it, which would be better), should 
be so arranged that it can be readily swept from end to end. The 
inlet of this shaft should, moreover, be transferred to the north 
side of the building, and there carried up above the eaves, where 
the air is less likely to be charged with dust and other dirt. The 
vertical shaft, as the horizontal, should be arranged so as to admit 
of ready cleansing within. 
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(A) Am to DrfeeU &f Drainage. App. No. 6. 

4. The dram which runs to the south of the Out-Patients' Hall ht?i^. 
and Accident Ward should, after careful examination into its On KrytipeiM in 
present state, and the putting right of anj deterioration which maj j^q]^^^ 
be found, have its upper end freely opened to the air. This may Oxfoid, i874-75» 
lae effected by carrying a ventOating pipe (of at least four inches SjJSuS****" 
diameter) fix>m this end up to the roof of the Out-Patients' Hall, — 

the outlet being at some convenient spot on the ridge. ^omT'"^"''^ 

Provision should also be made for the frequent flushing, at — 

r^ular intervals, of this drain. For this purpose a fluahing-tank 
should be placed at the upper end, or the drain might be extended 
to the fountain in front of the Inflrmary, and flushed from* the 
hasio. The former plan, I think, would be best, for, if the drain 
were extended to the fountain, unless an opening for ventilation 
were made on the surface of the ground, dose to the basin .(which 
• from the locality would be undesirable, even if a charcoal diaphragm 
were used), a blind end, always objectionable, would be formed 
above the point where I believe ventilation can be most readily 
efi^ted without detriment to the neighbouring wards. 

Further, the several soil-pipes communicating with this drain 
should be fully ventilated independently ; and the sink and other 
pipes connected with the drain should not communicate directly 
with it. These latter pipes, as in the case of the lavatory-pipe, 
and soil-pipe of the Accident Ward, should terminate at the outer 
wall of the building from which they come. There they should 
end in a small chamber, covered only by a freely perforated grating 
(open, in £Eu;t, to the air) ; the inlet of the pipe communicating 
with the drain, properly trapped, being on the further side, of this 
chamber. 

The same arrangement should be made for all sink, lavatory, and 
bath pipes in the Infirmary not connected with soil-pipes, provision 
being made for the ventilation, in the manner . described, of all 
drains trapped at the inlet. 

The cutting-off of direct communication between the drains 
within a building and the drains outside, also of the drains with 
the common sewers, with free ventilation of soil-pipes and drains, 
constitute the greatest safeguards against fouling of the atmosphere 
in and about buildings with sewer air. This aiTangemeut of drains 
does not appear to have been adopted at the Infinnary, except in 
the case of the drains of the waterclosets, slop-sink, and lavatories 
of the Accident Ward. The only precaution which appears to 
have been taken to prevent diffusion of sewer air into other parts 
of the Infirmary has been the [so-called] ventilation of the soil-pipes, 
previously described (p. 54), and this, as I have had to mention, 
not uniformly. I am not prepared to suggest a re-arrangement 
of the drains of the kind referred to, except in so far as it may 
be effected without reconstruction being requisite, or where there is 
direct evidence of its necessity. Such necessity exists in the drain 
running south of the Accident Ward, which has already been, 
considered, and in the main drain of the building. 

It is indispensable that the main drain should be cut off from 
direct communication with the sewer into which it opens. A break 
should be interposed in some part of its course, preferably at the 
lower part of the garden, so arranged that it Would interpose an 
obstacle to the upward passage of sewer air from below, and if such 
passage should be effected, would direct the sewer air harmlessly 
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into the open air. Professor Beynolds, of Owen's Collie, Man* 
Chester, has designed an arrangement to meet these objects, whicli 
appears to me excellently adapted for the purpose. It consists of a 
man-hole, about two feet square, sunk to the drain. Above, tlie 
man-hole is covered bj a perforated grating ; at the bottom, it is 
traversed bj an open depressed channel which takes the place of 
the closed drain, and into which the upper and lower openings of 
the drain, at the point of interruption, dip, so that the drainage in 
all states of flow covers both openings. The double water-trap thus 
formed protects the upper portion of the drain, if sewer air shoald 
be forced through the trap from below, and any such upward flow 
of sewer air, or diffusion through the water of the trap, passes up- 
wards along the man-hole to the outer air. Professor Reynolds has 
described this arrangement with illustrations in a readily accessible 
work, and to this I refer for further details.* 

It must be obvious that if the main dnun of the Infirmary had 
been broken in its course to the outlet sewer, as is here suggested, 
no such evil influence would have been exercised upon tbe 
wholesomeness of the Infirmary by the state of the outlet sewer^ 
as I believe to have taken place. Certainly the condition of the 
outlet sewer ought no longer to be tolerated, and representations- 
should be made to the City Authority on this subject. Meanwhile, 
by adopting the precaution suggested, the Infirmaiy drains may be 
wholly cut off fiom any harmful effects from the city sewers, and 
it ought not then to be difficult to keep these drains in proper 
order. 

To this end, the cutting off in question having been effected, it 
is possible that the free ventilation of the soil pipes, with the 
introduction of three or four sui*face ventilators along the course 
of the main drain, may suffice for the efficient ventilation of the 
whole series of drains. The surface ventilators of the main drain 
may have charcoal diaphragms if it be thought fit, but this should 
hanily be neccessary if the drain is in good order. Any marked 
odour from a ventilator should be regarded as an indication that 
the drain had got out of order, and wanted attending to by flushing 
or otherwise, rather than as an indication for deodorization of sewer 
air. The ventilating pipes attached to the soil pipes in the main 
building should be enlarged to four inches diameter, and they 
should be carried up to the ridge of the highest adjoining roof. The 
existing ventilating pipes have their outlets in dangerous proximity 
to the ventilating openings of ward offices. 

( C.) As to Defects of Ward RegulcUions, 

5. The systematic isolation of cases of erysipelas appears to me 
to be essential to the successful limitation of the disease. Treated 
in a ward with other kinds of disease, whether surgical or medical, 
it is usually found prudent, even when the malady shows least 
indication of infectiveness, to give a patient suffering from erysi- 
pelas greater bed space, by disusing the adjacent beds, or one of 



♦ " Sewer Gas." By 08bome Keynolds, M.A., Professor of EDgineering at 
Owen's College, Manchester. 187!?. Spon, Charing Cross. [Another arrangement 
to meet the same objects has been designed by Mr. Rogers Field, C.E. Mr. Field, 
retaining the ordinary siphon trap, opens the drain freely to the outer atmosphere 
on the house (or other building) side of the trap. By this plan the force of the 
current of sewage is not diminished in passing through the trap, as in Professor 
Reynolds's trap, and tendency to accumulation of solid matters in the trap is mora 
surely obyiated. — J. N. R.] 
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them, in addition to the various special measures for preveniiug the app. No. 6. 
difiusion of infection from the case, which are necessary parts of sue- howitai. 
cessful ward management. It is found prudent, in fact, to do at least HYoiiNE. 
imperfectly what can he done completely by isolation. The occur- On Brytipelaa ii 
rence even of a single case of infection from the neglect of an inlnnaiy * 
available precaution is to be deprecated, llie history of the little ^^S^'iAf^-^ 

^ , . , .\ , • 1 J J • byMr. Netten 

groups of cases which are apt to occur m surgical wards, during Baddilfe. 

periods when traumatic infections show little disposition to prevail, jtgffomm$nda* 
is very commonly a history of transmitted infection. twn$. 

It must be apparent that the isolation of cases of erysipelas and 
allied infections, while of itself one of the most important means of 
preventing diffusion of the disease, favours enormously the use of 
other measures, and involves the least disturbance of the ordinary 
ward regulations. For example, to bring the different nurses of 
the Infirmary successively into relations with the Accident Ward 
or other ward, at times when erysipelas or other traumatic 
infections are being treated in it, and to maintain the free com- 
munication by the different attendants and officials between the 
various wards, seems to me indefensible. . Obviously, isolation of 
the cases of traumatic infection as they occur would involve less 
inconvenient disturbance of the ordinary arrangements of the 
Infirmary, and besides being more effectual as a means of pre- 
venting transmitted mischief, it would obviate almost altogether a 
diminution of the number of available beds. 

Further, in the interest of the patient, it is desirable that each 
case of traumatic infection should have larger bed-space given to 
it than even the Accident Ward with its present number of beds 
affords. In no class of diseases is abundant ventilation more 
necessary than in the traumatic infections, and no class so 
readily responds to the beneficial influence of free change of the 
air about the patient. It is matter of experience that in ordinary 
infections diseases such freedom of ventilation as is desirable cannot 
certainly be obtained in permanent buildings if each occupied bed 
have less than 2,000 cubic feet of air-space, and 144 square feet of 
fioot-space, with correspondingly large facilities for ingress and 
egress of air. What is true of ordinary current infections is true 
also, according to my experience, of traumatic infections ; and I 
am of opinion that until the measures which are held advisable for 
the limitation of ordinary current infections are stringently applied 
to traumatic infections, there can be no reasonable hope of their 
being brought under such control as should be aimed at in hospitals. 

6. In all the wards, with the exception of the Accident Ward, 
the liability to relative overcrowding is imminent, and even in the 
Accident Ward, from its particular purpose, as indicated by the 
name, the chance of such overcrowding should not be overlooked. 
The floor-space and cubic space for each patient, with corresponding 
free ventilation, which form the ward conditions most favourable to 
the beneficial progress of infectious cases, constitute also the ward 
conditions most favourable to the prevention of the morbid changes 
known as traumatic infections, and of which erysipelas is an 
example. Certain kinds of injuries are apt to undergo these 
changes, such as lacerated wounds, particularly of the scalp and 
extremities, and compound fractures. All such wounds, and also 
injuries involving much suppuration, or mortification or sloughing 
of tissue, should have given to them, iirespective of any indication 
or existence of a traumatic infection in a ward, much more floor- 
space 'and cubic-space than the best-^oostnieted eurgical hospital 
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allows as an average for its beds, when the ftill complement is filled* 
In other words, the usually stated bed accommodation of wards 
should be regarded as the accommodation for the ordinary run of 
cases. Within this limit no hard-and-fast rule of occupation should 
be insisted on, but the number of used beds should depend wholly 
on the nature of the cases admitted, with reference to their liability 
to foster traumatic infections. 

It is not necessary for me to do more than state these general 
principles of ward management as to overcrowding. Their appli- 
cation in detail is only possible with a knowledge of the intimate 
working of the Infirmary, which is not'to be gathered from a brief 
inquiry like this I have been engaged in. I would suggest, hoiv^- 
ever, as to the attics (if they are to be retained for use as wards), 
that besides a necessary redistribution of beds to diminish over- 
crowding, it might be desirable to introduce other dormer-windows 
into the roofs. 

7. The provision of abundant means for the removal and des- 
truction by fire of all absorbent materials used in the dressing of 
wounds, and for the cleansing and disinfection of the hands of the 
surgical staff and attendants, I need only refer to briefiy^ For the 
practice as to dressings is in force in the wards, and nuiterials (such 
as sponges) at one time used in common for several patients, have 
long been disused. To disinfection of the hands, and even of instru- 
ments (as, for example, by chlorinated solutions), after dressing 
cases of traumatic infection, I attribute considerable importance ; 
and free provision for such disinfection should be made in the 
wards, the ward attendants being required to make uniform use of 
it. It is desirable that definite provision should also be made for 
the destruction of surgical dressings, and that they should not be 
left^ especially during the summer months, to any haphazard use of 
fires or furnaces. A gas furnace, constructed for the purpose, 
attached [or accessible] to each surgical ward, would perhaps best 
meet this provision. 

8. The nurses should be required to wear, when on duty in the 
wards, dresses of material neither apt to absorb moist nor to collect 
solid filth, and which should also be washable. Several kinds of 
material exist having these characters, and fitted for ward use. 

9. The rotation of night-service by which nurses in the different 
wards take duty in turn in the Accident Ward, if not changed for 
some different system, should be interrupted, as long as cases of 
erysipelas or other traumatic affections exist in that ward, or there 
is reason to believe that traumatic infection persists in it. 

10. Bed-curtains, if at all continued in the wards, should at least 
be done away with in all cases of. erysipelas or other traumatic 
infection, and in cases liable from their nature to be attacked with 
such infection. 

11. The matting placed upon the bed-frame, beneath the bed, 
should in all cases when it is necessary to stove the bed, be stoved 
also. 

As to Washing of Linens S^c, 

12. The laundry already built for infected linen should at once 
be brought into use, and such linen should under no circumstances 
be placed in proximity to uninfected linen. 

As to Persisting Infection of Wards. 

13. In the event of infection persisting in any of the wards, as 
indicated by cases of erysipelas occurring there at intervals among 



61 

the patients admitted, it will be necessary, after thoronghly cleansing app. No. s. 
the infected wards, to disuse them for three or four months, repeating „ — 
the cleansing from time to time, and exposing the ward during HTottn. 
disuse to continuous free ventilation. If such a measure should be On £i7^peUi in 
requisite, it would be well also, while the wards are out of use, to iSSSmiit!** 
treat all surgical cases admitted into the Infirmary in hospital Oxford, m4-7S. 
marquees or huts erected in the garden, according to convenience jJSiSf'^^ 
or state of seafl<^. sseom^ILia. 

Independently of the foregoing consideration, it may deserve tion§» 
attention whether, in the present state of the hospital, all cases """^ 

requiring operation should not be dealt with in tents or huts. 

^1 io RegUtraiian of Traumatic and other Infections, 

14. Until a definite registration is established of the various 
diseases, infectious and others, originating in the Infirmarv and its 
different wards, it will be impossible to gauge with precision the 
sanitary condition of the building, and to ascertain whether the con- 
stant and necessary tendency to fouling of the ward^ is efiectually 
controlled. 

It is requisite that all diseases originating in the Infirmary 
(whether among patients or attendants) should be carefully registered, 
distinguishing the infections from the non-infections. I would 
suggest that the weekly report presented to the Committee should 
show these cases, as al£o cases oi infectious disease admitted into the 
Infirmary, and the nature of the cases in each surgical ward. 

As io the Sanitary Supervision of the Infirmary. 

15. I disbelieve in the effective sanitary supervision of a hospital 
unless -some officer or officers on the spot be made definitely re- 
sponsible for the duty. I venture to suggest that the house- 
surgeon and house-physician should be made responsible for the 
sanitary regulation of the wards under their respective observation, 
uid for such of the general sanitary arrangements of the Infirmary 
as are connected therewith. To this end, as well as for the assist- 
ance of the Committee, detailed plans of the drainage and water 
arrangements should be prepared. The plans of drains should 
show the position, and indicate the nature, of every trap and of 
everj ventilating aperture. These plans ought to be framed, and 
hung up either in the Board Room or the Secretary's Boom, or 
elsewhere (but preferably the first-named room) where they can 
be readily consulted. The conspicuous exposure of the plans is 
necessary to fiuniliarize the various responsible persons with the 
details io which they refer. 

J. Netten Bapoliffe. 

IstFebiTiary 1875. 
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Ho«g- POSTSCRIPT. 

On Bryiirelas in 

theRftdciiffe 26th May 1876. — ^A few days after the inquiry had terminated, and 

^^d!m4-7fi, before the Infirmary was free from the infection of erysipelas, a large 
fcyMr. Netten number of persons injured, some very seriously, in an accident which 
— had occurred (24th December 1874) on the Great Western Railway, at 

PosTBCMPT. Shipton, were received into the wards within a period of from two to 
26th Mi^ 1870. three hours. 

The rapid succession in which the patients arrived at the Infirmary, 
and the exigency of the occasion, rendered it necessary at first to dis- 
tribute them in the wards wherever bed-space could be found, without 
regard to the previous occurrence of erysipelas there. During the whole 
time these patients were under treatment, one only was attacked with 
erysipelas ; and no other form of traumatic infection occurred among them. 
It is an interesting question whether this remarkable exemption, or any 
part of it, was owing to measures which had been adopted with a view 
of freeing the Infirmary from the infection of erysipelas before the ad- 
mission of these cases, or to measures which were put in operation after 
their reception. 

It was on the 5th December 1874 that I finished my inquiry and sub- 
mitted provisionally the conclusions I had arrived at, together with the 
recommendations I had to make, to the Committee of Management. Since 
the month of October all cases of erysipeUs occun-ing in the wards had 
been at once removed and isolated in a separate block of buildings, the 
so-called New Fever Block, and at the time of my inquiry the disease had 
manifestly diminished in frequency of recmTcnce. While the dififerent 
measures I had suggested for the regulation of the wards were under 
discussion, and the removal of certain sanitary defects about the building 
which I had pointed out were in progress, the Shipton accident occurred, 
and provision had to be made for the immediate reception of over 50 
cases of injury. At this time the number of patients in the Accident 
Ward and the North Attic Ward, the two wards which had suffered 
most from erysipelas, had been much lessened as a precautionary 
measure, but it was now necessary to refill these wards and to make use 
of every available bed in the building. 

As soon as the immediate necessities of the several cases had been 
met, special measures were taken to diminish the risk of erysipelas to 
which the patients were exposed. First of all, a general removal was 
directed of all the medical and surgical cases in the Infirmary not too 
ill to be sent home ; and fresh admissions were restricted to cases of 
severe injury or acute disease. By the clearance thus effected, and by 
fitting up the Board Room as a ward with six beds, it became practicable 
to remove, on the 25th December, the day after the accident, all cases 
from the Accident Ward, where the danger of erysipelas was most 
dreaded, with the exception of one case, too ill to be removed ; and in 
the course of the four following days the North Attic Ward, where the 
liability to recurrence of erysipelas had been next in order to that of 
the Accident Ward, was cleared of all Shipton cases. It became prac- 
ticable also to distribute the Shipton cases in the other wards of the 
Infirmary without any overcrowding. 
The accompanying Table (B) gives : — 

1. The final "warding" of the Shipton cases after their redistri- 

bution. 

2. The number, kind, and length of stay of the said cases in each ward. 
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3. The risks of erysipelas incurred by tbem (so far as such risk can 
be measured by the prevalence of the disease in the several 
wards before and during their occupation of them). 

Three of the Shipton cases, it may be here mentioned, died from the 
seyerity of their injuries within two or three days after admiteion, and 
twelve, or thereabouts, were able to leave the Infirmary within a we^. 

In addition to the clearance of the Accident and Marlborough Wards 
and the scattering of the cases as much as practicable in the other 
wards, the Board Room, as already mentioned, being also converted into 
a ward to meet the exig^ioy of the ocx»sion, the following preoautionary 
measures were adopted. 

As cases of erysipelas were still occurring sporadically in and about 
the city, the ordmary visiting of patients in the Infirmary from outside 
was siispeaded, the relatives and friends of the Shipton cases, and of 
such other cases as might be seriously ill, alone b^ing admitted into 
the wards. - 

Further, the system of nursing in force at the time of my inquiry 
(see Report, p. 56) was entirely clmnged'.* The night nursing was 
no longer dpne by the day n^irses in rotation, but by six nurses hired 
from without,. and by them exclusively. Also, to prevent unnecessary 
intercommunication among the nurses, the practice of their, dining all 
togftthflr in t.hpi kit/*hpin nfftfl.idjoppadj and each nurse had her dinner sent 
up to her room. No one of the ordinary day or night nurses hikd any 
intercourse whatever with the New Fever Block, then used solely for 
isolating caises of erysipelas. 

Again the linen and bed clothing from the erysipelas wards (New 
Fever Block) were not, as heretofore, dealt with in the general laundry 
(Report, p. 55), but were from first to last kept clear of that building, 
and washed in the special laundry, wbich liad lately been built in the 
garden, at some distance from the Infirmary, for dealing with all infected 
linen. 

Moreover, the use of absorbent materials for the -dress of the nurses 
when oil duty was forbidden, and a uniform dress of washable material 
substituted. For the moment also, the use of be4 curtains was done 
away with. 

Hardly less important changes than were effected in the general man- 
agement of the patients were carried out ip the dressing of the wounds. 
All the sponges in the Infirmary in use up to the time of the Shipton 
accident were burnt. New sponges were not altogether discarded, but, 
as a rule, the wounds were cleansed with carbolised tow. Entirely new 
bandages and draw-sheets were used in every case. The practice of 
washing the hands in water, to which a liberal quantity of Condy's 
disinfecting fluid had been added, was strictly enjoined upon the nurses 
after each dressing, and was followed by the surgeon in charge of the 
Shipton cases, Mr. Symonds, and by the House Surgeon, Mr. Morgan. 
The great majority of the wounds were dressed with simple wet lint ; 
in a few cases only the lint was soaked in carbolised oil instead of plain 
water. The fouled dressings were no longer burnt in the wards, but were 
collected in a bucket every evening, by the house porter, who carried 
them to the furnace of the disinfecting chamber, attached to the laundry 
for infected linen, in the garden, and burnt them there. 

The wounds of the patients who recovered, I may add, did remarkably 
well under the kind of dressing adopted, primary union, I am informed, 

♦ ThiB change was made temporarily only, in consequence of the usual iiur:!iiDg 
staff being unable, in addition to the ordinary duties of the wards, to meet the needs 
of the numerous cases of injury admitted from the Shipton accident. The old 
system of night nursing is still practised. 
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taking place in every case where it could be reasonably expected, and app. No. 6. 
Jn not a few cases where it had not been hoped for. waJT" 

While the changes above described had been made in the manage- Hr^^i 
ment of the wonnds and hygienic care of the patients, the defects OnBTyricciA^u 
which I had described in the hygienic state of the Infirmary and its ftflSaS^** 
stirronnding^ were not n^lected. ^^^^^C^t?- 

The practice of screening so-called ashes under the windows of the Sidciifle!**!^ 
Accident Ward was discontinued. Steps were also taken for the erection p ~^ ' 
of a new general laundry, to form part of a block of building including ^"^^J^^"- 
the infected Bnen laundry, but with wholly separate washing and ^m^'M«*yi876. 
drying arrangements. The plans for this laundry had been prepared 
some time before my inquiry ; but the building is not yet completed, and 
the old general laundry and drying ground are still in use. 

The bot-*air shaft of the Accident Ward was cleansed, and its inlet, 
previously at the level of the ground, carried by a brick shaft to the 
eaves of the building, aboat the middle of January 1875. The cleansing 
of the shaft dislo^^ed an immense quantity of ''fiufT,^ which had 
accumulated there. 

In February 1875, two 4-inch ventilating pipes were connected with 
the drain, previously unventilated, which runs south of the Out Patients' 
Hall and th^ Accident Ward. One of these pipes was attached to the 
npper eud of the drain opposite the mortuary, the other was attached 
at the point where the drain, along with other drains from the main 
body of the Infirmary and the New Fever Block, joins the main drain 
to the west of the Accident Ward. Arrangements were also made for 
flushing the drain in question from the mortuary. 

The ventilating shaft last mentioned is placed, in fact, at the head of 
the main drain, its outer opening being carried to the ridge of the 
Acddent. Ward. Anothet 4-inch ventilating shaft has also been 
attached to the main drain at a point opposite the infected linen laundry, 
and has been carried up the wall of that building to the eaves. No 
proviaon has, however, been made to prevent reflux of seWer air into 
the main drain and Infirmary premises from the common sewer into 
wluch the main drain opens (Report, p. 54). 

I may also add here that arrangements have been made for the 
sanitary supervision of the Infirmary, and for the registration of trau- 
matic and other infections in the wards. The House -Physician and 
House- Surgeon take the entire sanitary care of the Infirmary in alter- 
nate months, the plan, I am informed, working very well. I append a 
copy of a Sanitary Return (Table D), which is prepared by the Resident 
Med\cal Officer in sanitary charge of the. building for the time being, 
and presented to the Committee of Management at its weekly meetings. 

A detached building to contidn 16 beds for infectious disease is also - 
being erected at the further , extremity of the garden. When this 
building is completed the wards of the New Fever Block (so-called) 
wili be used for the reception of ordinary medical cases. 

In Table C, I give particulars relating to the cases of erysipelas which 
have been under care in the Radcliffe Infirmary from the completion of my 
Report to the date of this Postscript. The case last recorded in the Table 
appended to the Report originated in the Accident Ward, on the 9th . 
December 1874. On the 27th December, the third day after the reception 
into the hospital of the patients from the Shipton accident, another case of 
erysipelas originated iu the Accident Ward, {Henry Edgington)^ the 
patient having been admitted on the 18th December from Woodstock, 
with lacerated fingers. The next case following of erysipelas, a slight 
one, occurred on the 2nd January 1875, when a man who had been injured 
in the Shipton accident ( JVilmer Bead)^ and who had first been placed 
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App^No. b. .^ ^^^ Accident Ward, and was afterwards removed to the Marlborougli 
H^^ra Ward, was attacked. This was the only case of erysipelas which happened 
Br?iiDelMin ^'^^'^S *^® Shipton cases. Four other cases of erysipelas occarred in 
Badcuffe the Infirmary during the period which included the stay of those cases 
ChSord!^4-76» ^^^^ namely, (1) the nurse (Milh) in day-charge of the patients, all from 
brMr.Netton the Shipton accident, in the Board Room, who was attacked on the 7th 
^^"^L January ; (2) a patient {I^ouisa Griffin)^ who was admitted from Oacford, 

PoswcaiTT. into Frewen Ward on the 9th February, for an inflamed bursa over the 
seth Haj 1876. patella and acute nephritis, and who was attacked with erysipelas on 
the 11th February, the disease probably having been contracted before 
admission ; (3) a patient ( WilUam Fartnum)^ who was admitted from 
Banbury into Marlborough Ward on the 3rd July, for chronic disease of 
leg bones, was operated upon for removal of 8ead bone on the lOth 
February, and was attacked with erysipelas on the 1 1th ; and (4) a patient, 
a child two years and a half old {Pleasant Martin)^ who was admitted 
from Standiake, into the Old Fever Block, on the 3rd February, for 
gangrene of the toes of both feet (from cold and starvation combined) 
and who was attacked with erysipelas on the 8th March. 

On the 3rd March a case of erysipelas (Albert Hall), was admitted 
into the New Fever Block, from Oxford. 

From the 8th of March to the 28th May, a period of nearly three 
months, no case of. erysipelas was admitted into the Infirmary from 
without, and no patient contracted the disease within the wards. 

On the 28th May a patient (Joseph Franklin), who had been admitted 
into the Marlborough Ward, from Bicester, on the 7th May, for a 
diseased elbow, was attacked with erysipelas. From that date to the 26th 
October five other cases originated in the Infirmary, and three cases of 
erysipelas were admitted from without, in the course of September. 

From the 26th October 1875 to the date of this postscript (26th May 
1876) no case of erysipelas has been admitted into the Infirmary, and 
only one case has originated in it, the patient (George Dix), admitted into 
the North Attic Ward, on the 29th March, for epithelioma of the tongue, 
which was removed by galvanic cautery, April 6th, having been attacked 
with erysipelas in the leg (which was eczematous) on the 22nd April. 

If now the facts of prevalence of erysipelas in the Infirmary since 
the period of my inquiry are reviewed, and particularly the exemption 
of the patients injured in the Shipton accident from the disease, it is 
to be inferred either that the infectiveness of the disease had remarkably 
diminished at the time of, and subsequently to, the inquiry, or that the 
measures taken with a view of limiting the infection had been most 
successful. On reviewing all the facts, I am disposed to regard the latter 
alternative as having the greater probability. The entire escape of 
the patients in the Accident Ward from erysipelas after it had been 
brought again into ordinary use in the spring of 1875 is particularly note- 
worthy. It has been suggested to me that the ventilation and regular 
flushinfi^ of the drain which runs immediately outside the ward and with 
which its offices are in communication, may have a special connexion 
with this exemption. Without attempting to determine the particular 
effects of the several measures adopted for purifying the ward, the 
suggestion is one which deserves consideration, and there can hardly be 
a doubt that a drain which at times may carry the liquid refuse of a 
post-mortem room ought not to pass dose to a surgical ward, still 
less to be in communication with the ward through its offices, unless 
the most scrupulous care has been exercised in its structure and in the 
arrangements for ventilation and flushing, even if then. 

J. N. R. 



December 9th 1874, and the 26th May 1876. 
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TABLE D. — ^Rabcliffe Ikfirmart " Sanitary Book." 
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H08PITi.L 
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On erysipelas in 
the RadcIifTe 
Inftrmary, 
Oxford, 1874-73. 
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Badcliffe. 



C. Ventilation. 

D. DSAIXAGE. 



(Signed) 



House Physician. 
House Surgeon. 



B. 

Minute of Conferences between Mr. Netten Radcliffe and the On the Sanitary 
MfDicAL and Surgical Staff of the Norfolk and Norwich fh"Norfoik*and' 
Hospital and Others, concerning the Sanitary Condition and ^^"^^^^ Hoa- 
Aduinistration of the Hospital, and of an Inspection of the Sin Neften 
BviLDisG, the 3rd and 4lh August, 1875. Radcliffe. 

In accordance with instructions I visited Norwich on the 3rd August, 
and m the course of that and the following day I had conferences with 
the members of the medical and surgical staff of the Hospital then in the 
city. The engineer wK& had designed and superintended the construc- 
tion of the hospital drains, and the architect who had been instructed 
by the Board of Muiagement to prepare plans of certain suggested 
alterations were present at the first conference, and I had other inter- 
Tiews with them, as also an interview with a gentleman from the City 
Surveyor's office. I made, moreover, as detailed an inspection of the 
hospital and its precincts as the time at my disposal would allow. 

The circumstances under which the assistance of the Medical Depart- Circumstances 
ment of the Local Government Board had been requested may be stated TOnferenoesf '^'^ 
briefly as follows: — During the 10 years, 1865-1874, there had been prevalence of 
an increasing tendency to fetal pysemia among surgical cases admitted py»ni*aand 
into the wards ; and during the year 1874 and the first three months of the hospital. 
present year (1875) a tendency to fatal erysipelas in the same class of cases 
had been added. Previous to 1865 the wards had for 10 years (beyond 
which period the examination of the records has not been carried in the 
4117). p 



72 



App. No. 6. 

HOBPITAIi 
HYGljfeXE. 

On the Sanitary 
Coxiditioii, &c. of 
Tlie Xorfolk ami 
Norwich Hos- 
pital, by 
J\Ir. Netten 
Radcliffe. 

Hospital exten- 
sion. 



Isolation. 



1. The Extension of the Hospital, — The demands upon the hospital 
appear clearly to have outgrown the present accommodation. To this 
is traced the source of the recent difficulties. K these diffic!ilties are to 
be surely avoided ia the future it must be, among other things, either by 
a permanent dimunition of beds in the existing building, or by con- 
structing additional wards. The former alternative, except to meet 
the present emergency, hardly admits of discussion in view of the 
increasing needs of the city ; the latter has already been under con- 
sideration of the Board of Management, and the opinion of Captain 
Douglas Gal ton, C.B., has been obtained on the mode in which 
necessary additions and alterations may be most usefully effected. In a 
special report on the subject Captain Galton has considered certain 
requirements of extension submitted to him by the medical and surgical 
staff, and set forth the principles upon which extensions and alterations 
should be made, with suggestive details. On some of the secondary 
questions involved in Captain Galtou's report, the information obtained 
in the course of my recent conferences with tho medical and surgical 
staff, relating to the working of the hospital and the recent prevalence 
of pyaemia in the wards (information which was not submitted to 
Captain Galton), has induced me to think that several modifications of 
his details may be desirable. Or rather, perhaps, that it may be useful 
in dealing with the proposed alterations and extension of the hospital to 
consider these with refei'ence also to certain suggestions arising out of a 
study of the strictly medical and surgical aspect of the questions. The 
suggestions here referred to will appear in subsequent sections of tliis 
minute. 

2. The Isolation of certain Classes of Surgical Cases. — If the 
hospital had possessed, as all general hospitals should possess, propei* 
means for isolating cases of traumatic infections as they arose, the 
prevalence and persistence of pyaemia and erysipelas among the surgical 
cases in the wards would probably have been almost wholly avoided, 
even with the existing surgical demands upon them. The registers do 
not admit of a detailed account of the succession of the different case^ 
of py®mia and erysipelas, but the tendency to grouping of the cases 
which has been observed would seem to leave little doubt that each case 
of traumatic infection developed in the wards was the source of a gi-oup 
of other cases by direct or indirect transmission of the infection. This 
is a common history of prevalence of traumatic infections^ and the 
cardinal principle of preventing such diffusion is the immediate isolation 
of cases as they show themselves. For this purpose, removal to 
separate rooms opening off the same ward or corridor communicating 
with the ward is in no proper sense of the term isolation. The isolation 
should be of the same kind, and regulated by the same principles as the 
isolation of current contagious diseases, such as scarlet fever or small- 
^ pox. For this purpose, a detached building is at all times necessary, 
with accommodation also for the nurses in attendance upon the 
infectious cases. It is not necessary that such a building * should be 
moved to a distance from the main body of the hospital. It is simply 
needful that it should be fully disconnected, communicating with the 
main body of the building, if thought desirable, by an open corridor ; 
and that when in use its nursing arrangements should be wholly distinct 
during that use from the remainder of the building, Footl supplied 
from the common kitchen need not, and ought not, to involve inter- 
communication between the isolation rooms and the general wards. 

My imprer^sion is that the best provision for isolation of traumatic 
infections in the Norfolk and Norwich Hospital would be a single 
storied pavilion, containing two couples of rooms, one couple. for males^ 
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and one couple for females, with aocommodation for nurses. Each App. Xo.5. 
•ward-room, designed for two beds, should have a minimum floor area of ^ — 
288 square feet, and a minimum cubic capacity of 4,000 cubic feet. nrQitsE. 
Liittle difficulty, I imagine, would be found in placing a pavilion of the 9" the Sanitary 
kind here suggested, either as supplementary to Captain Galton's design, thS^NpSS *a*nd' 
or as substitute for a part of it. If the mansion on the newly acquired Jli?J[J"S** ^^^ 
ground and now used for separating cases of serious injury and such as Mr. Xetten 
need capital operations be retained, it may be a question whether it ^^^^*^^'- 
sihould not be kept for an isolation block, although another and more 
appropriate use as a nnrses' home might be found for it, could this be 
satisfactorily reconciled with the internal regulation of the hospital. 

3. The Question of Ward Infection. — (a.) After the means for Ward iafoctiou. 
isolating infectious cases are secured, the question of protecting the ward 
from the development of traumatic infectious has to be considered in 
another aspect ; and herein questions (1) of bed-space, and (2) of ward 
regulation, have to be thought of. In this hospital, the surgical cases 
are intermixed with the medical, and the bed-space in the several 
wards, is, as a rule, according to received principles of hospital con- 
struction, fairly ample. But having regard even to the mere question of 
bed-space, cases of grave injury admitted into a ward should, it appears 
to me, be given extra bed-space by the disuse of a neighbouring bed 
(the bedding being removed), and by limitiog the number of these cases 
in one ward as much as possible. 

(6.) By the immediate removal of cases of traumatic infection from 
the wards, the most dangerous but not the sole source of infectious 
mischief to other surgical cases is done away with. There is a certain 
liability to septic changes in wounds and the discharges from them, 
arising, it may be, from unhealthy states of patients, which makes it as 
undesirable that other patients should be inoculated by these discharges 
as by the discharges from the well-marked traumatic infections. 
Although this is perfectly well understood and ordinarily acted upon in 
the hospital, I would suggest that some general rule should be laid 
down, applicable alike to dressers and nurses, relating to the washing 
and disinfection of hands in dealing with all surgical cases, and to the 
mode of destruction of dressings, and of disinfection of fouled bedding 
and bed linen. In this regard the questions of dealing with dead 
bodies, whether in the wards or the dead-house, and of the mode of 
conducting post-mortem examinations, should have consideration. 

(c.) The state of the wards and ward furniture which chiefly arrested 
attention in relation to infection was the fissured and porous condition 
of some of the floors, the retention of bed-curtains in certain wards 
especially devoted to surgical purposes, the impediment to free move- 
ment of air along the floor beneath the beds by drawers attached to the 
beds or baskets for the patients' clothes, and the provision of bunks for 
the nurses within the wards. 

Some wards have been newly floored, and others with defective floors 
can only be properly remedied by this process. The retention of 
curtains for ceitain beds commonly occupied by surgical cases appears 
to be the maintenance of a custom as old as the hospital, unadvisedly 
kept up out of respect for traditional use. The bed-hamper of drawers 
and the floor-hamper of baskets, if convenient to the patients and 
nurses, are prejudicial to the ventilation of wards not otherwise too 
freely provided in this respect, and serve for retention in the wards of 
many things which might perhaps be placed elsewhere. The nurses' 
** bunks" in wards (as I term them, for want of a better phrase) are 
spaces equal to a bed-space, cut off from some of the wards by a 
partition several feet in height^ open to the ward above, and entered by 
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a door, as a eide-lid. These spaces constitute the nurses' bed and sittiDg^ 
rooms. This arrangement is injurious to the yentilation and purity of 
the wards, and it is improper on sanitary and other grounds for the 
nurses. These bunks should certainly be got rid of without delay and 
other accommodation for the nurses provided. 

4, The General Sanitary Arrangements of the Hospital, — (a.) The 
drainage of the hospital has been arranged and constructed with peculiar 
care. A double set of traps is interposed on each line of di*ainage 
between the hospital and the common sewer, irrespective of the traps of 
the water-closets. The hospital lies near the crest of a hill, and it is 
drained by several main-drains into one of the city sewers. This sewer 
is ventilated it would appear at one point only, at some distance below 
the hospital, and at the crest of the hill above the hospital it terminates 
in a blank end. On each of the hospital main-drains before it leaves 
the hospital a siphon trap is placed with examination-pipe closed with a 
well-fitting iron plate. A like kind of trap is placed at the extremity 
of each soil-pipe and sink-pipe. The ridn-pipes open above the grating 
of a dip-trap. Notwithstanding this careful arrangement, I am 
satisfied that the atmosphere within and without the hospital is not so 
free from the danger of pollution with sewer air as might be supposed. 
I think, moreover, that the temporary retention of night-soil and sodden 
paper in the numerous soil-pipe traps close to the hospital is objectionable. 
I would suggest that (a) the plates closing the examination-pipes of 
the traps of each main-drain should be replaced by a perforated plate, 
so that any regurgitation of gas from the city sewers, or diffusion 
through the trap- water would immediatly pass into the open air ;* {b) 
that each soil-pipe should be carried above the roof, the diameter being 
retained throughout, and there left open or capped by a Wolpert's 
ventilator, and (c) that, to secure ventilation, perforated plates should 
be substituted for the solid plates which now close the examination 
shafts on the various drains. These alterations being effected, the trap 
at the bottom of the soil-pipe will no longer be needed, and should be 
at once done away with. By providing for the escape of any regurgi- 
tation or diffusion of air from the city sewers before passing into the 
hospital drains, the danger of sewer air pollution of the ward atmos- 
phere from the city sewers will be removed ; and by opening the ^ 
soil-pipes freely at the top, by removing the traps interposed between 
the bottom of each soil-pipe and the drain, and covering the examination 
shafts of the drains by perforated plates only, danger of pollution from 
the hospital drains will, under the system of inspection and flushing 
followed, become practically inappreciable. 

(Jb,) Of the water supply I have but one obser^-ation to make. Some 
doubt was expressed during my inspection of the hospital of the suffi- 
ciency of the periodical examination and cleansing of the cisterns used 
for the water for drinking and cooking purposes. This should have 
attention. 

(c.) The ventilation of the wards has in several instances been most 
unfortunately interfered with by buildings added to the original struc- 
ture, and in every ward (all having been originally designed for ventila- 
tion by windows and fireplace) the spaces between the windows and the 



* [Since writing this Minnte I have had reason to donbt whether an ''examination 
pipe " rising from the centre of a water-trap affords a sufficiently sore means of escape 
for regurgitant or difiused sewer air. It is best to provide special means for Uie 
escape of such air by the construction of a shaft, freely opening the drain to the outer 
air on the house (in this case the hospital) side of the trap. — J. N. R.] 
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ceiling above and floor below are too great to permit such free change App. No* s. 
of air in the wards as is wanted. No. 1 ward and the ward above it howital 
form parts of a wing, apparently originally designed for two of the HTedkwB. 
largest wards in the bnilding, but which has by the erection of the OMSilion°AD7f 
miiseom and former dead-house been ruined for ward purposes. On the the Norfbik and 
lower floor a small segment i& alone retained as a ward, and that a most piSTby ^^ 
unfitting one ; a larger segment retained on the upper floor, from the £[[];,^^i^" 
blocking up of certain windows on one side, is hardly more fitting. ^* 

Again^ wards Nos. 2 and 1 1 on the ground floor have had their ventila- 
tion and lighting needlessly deteriorated by the injudicious arrangement 
of a corridor along an outer side of each. Captain Gallon's plan pro- 
vides for the removal of these corridors, but in the event of any long 
delay in the execution of that plan it deserves consideration whether the 
present corridors should not be removed, and others, ev^n if but tem- 
porary, erected, which would not interfere with the ventilation and 
lighting of the wards. I think it would be well to consider whether the 
museum should not also be removed from its present site and the whole 
of the hospital wing against which it is placed made again available for 
wards, ^e question as concerns the museum will be referred to again 
presently. With respect to the windows the best plan perhaps would 
be to carry them nearer to the ceiling above and to the floor below, but 
other hardly less efficient methods of securing freer ventilation of the 
wards may perhaps be suggested. 

(d*.) The ward offices with respect to both the arrangement of the (d.) Ward offices. 
water-closets and the baths are too commonly defective. They require 
to be examined in detail with a view of cutting off direct communication 
of water- closets with wards, and of securing a more convenient arrange- 
ment of baths. It is well worthy of consideration whether, in view of 
economising space as well as for sanitary reasons, in some instances, as 
in the water-closets of the south-western block and corridor, it would 
not be best to re-arrange and re-build the ward offices. 

5. The laundry arrangements should provide for wholly separate Laundiy. 
dealing with foul and infected linen and ordinarily dirty linen. It 
should also have attached to it means for disinfecting bedding and linen 

by heat Flans prepared by Mr. Boardman fully provide for these 
requisites. As to the question of site, I am opinion that the site pro- 
posed to the north-east of the children's ward and ward No. 11 could 
not properly be used for this purpose. It is most undesirable to have a 
laundry in so near contiguity to wards, and it is quite inexcusable that a 
large drying ground should be placed beneath ward windows. Either 
the laundry arrangements should be moved into the country, or they 
should be placed at the further extremity of the ground lately acquired 
for the hospital. 

6. The Out-patients' Department. — The entrance hall of the hos- Out-potienta. 
pital here forms the out-patients' department. It is impossible that this 

should be the case without subjecting the interior of the hospital to cer- 
tain liabilities of infection and of fouling of the air of the wards, which 
are best avoided. Captain Galton suggests that an out-patients' depart- 
ment should be formed in front of the south-western block of the 
hospital and of the museum. I would suggest as an alternative 
plan for consideration, and in view of the removal of the museum and 
restoration of the south-west block to ward pui^poses- wholly, the trans- 
ference of the out-patients' department to the opposite block in front. 
Here, the lower ward being included as a dispensary, it seems to me that 
the department would interfere less with the existing ward accommoda- 
tion of the hospital and with projected additions than elsewhere, while 
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the inconyenience in the position of the dispensary with reference to 
the interior of the building would be an insignificant evil in comparison 
with the gain of accommodation in the south-western block. 

7. The Museum and Dead-house. — It is objectionable that the 
museum should be in close communication with wards as at present. On 
the other hand, it is desirable for pathological work that it should not 
be dissociated from the dead-house. The site to the north-east of the 
hospital proposed for the laundry appears to me, if of sufficient area, 
eminently fitted for the museum, with associated pathological room and 
dead-house. Here, detached from the hospital but readily accessible, 
the pathological department and dead-house, in buildings lighted only 
from the roof, would be inoffeosive either to the hospital or to the neigh- 
bours, and an incidental advantage, if thought desirable, would be the 
ability to remove bodies for burial by the side street. It has been 
objected to this site for the dead-house, that it would necessitate the 
carriage of bodies through the greater portion of the corridors of the 
hospital. This objection does not seem to me to outweigh the advan- 
tages to be gained ; moreover, it has been overlooked that the necessity 
hardly arises, the site being accessible from all parts of the present and 
projected building by the garden. 

8. The Sanitary/ Supervision of the Hospital^ ^c, — ^The success of 
the diffei'ent measures which have been adopted or are suggested for the 
sanitary improvement of the hospital are dependent for success upon the 
institution of a proper system of sanitary supervision. Without this 
the most perfectly constructed and arranged hospital will fail to be 
wholesome to the patients ; with it the evils attaching to original imper- 
fect structural arrangements may be very largely obviated. A funda- 
mental condition in the establishment of such a system is a plan of 
registration which will show particulars respecting the following mitters 
as they occur : — 

(1.) All diseases originating in the wards and hospital generally, dis- 
tinguishing the infectious from the n on- infectious, and the 
class of persons attacked, whether patients, attendants, or 
othei*s. 

(2.) All cases of infectious disease admitted into the hospital. 

(3.) All cases admitted which from any cause may contribute specially 
to fouling of the wards in which they may be placed. 
Without the first requirement it is impossible to gauge accurately the 
wholesoraeness of the wards ; without the second and third requirements 
it is difficult to maintain that control over liabilities to ward pollution 
and infection which is to be desired. 

As a complement to the system of registration here advised, a system 
of ward registration should be establii^hed, which would show at weekly 
or more frequent intervals the nature of the cases distributed in each 
ward, with special reference to the question of ward pollution. 

Further, a medico-sanitary supervision of the hospital by a responsible 
officer should be established, preferably by a resident officer. Such 
supervision would include (a) the proper maintenance of the registi*a- 
tion above advised ; (b) the distribution of cases in the various wards 
with reference to an avoidance of ward pollution; (c) the isolation of 
cases (the distribution and isolation being subject to such general rules 
as the medical and surgical stafi' may approve) ; (d) the regulation of all 
the wards and attendants, with respect to measures of disinfection 
and of disinfecting processes generaUy ; (c) the systematic observation 
of all things affecting the particular sanitary state of the wards and the 



77 

sanitary condition of the building generally, namely, drainage, ventila- Afp. Xo. s. 
tion, water supply, food, &c To meet the requirements as to drainage HospiTAi 
and water-Boppiy proper detailed plans of the drains and water-pipes HToiisrs. 
(now wanting) should be prepared for reference, and kept in an co«Stion"lM?of 
accessible (in fact, suspended in an appointed) room in the building. the Norfolk and 

SitaLby 
[r. Netten 
EwJclifle. 

a 

Report by Mr. Nktten Radcliffe on the Sanitary Condition of 

the BoTAL Infirmart, Manchester. 

The inquiry, of which the results are given in the present Report, On the Sanitary 
was undertaken, by direction of the Local Government Board, in com- ^"^i^fcSjLJJj 
pliance w^ith the following Resolutions of a Committee appointed by a Manchester, by ' 
special meeting of Trustees of the Manchester Royal In&mary and RadcSft^^ 
Dispensary : — PMLninrAET. 

13th March 1876.— Resolved, "That the Privy Council [Local 
** Government Board] be requested to permit one or more of their 
'' medical officers to assist the Committee appointed to report upon 
** the present condition of the Manchester Royal Infirmary and its 
'^ suitability to meet modern requirements in regard to hospital 
*' accommodalion, and further to report upon any alterations which 
*• may be thought necessary." 
23rd March 1876.— Resolved, " That Mr. Radcliffe [I meanwhile 
^ having been designated as the medical officer who would give the 
*^ assistance needed] be asked to report — 

*^ 1. As to the salubrity of site in reference to the Infirmary 

" requirements : 
'' 2. The sanitary condition of the hospital, including the drain- 
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3. The suitability and adaptability as regards constiniction and 
accommodation, and further to report generally upon any 
[medical] points included in the Resolution under which the 

" Committee was appointed." 
The inquiry here contemplated rendered necessary, in the first place, 
as lying at the foundation of the several subjects named, an investigation 
of the success or unsuccess of treatment of patients in the Infii*mary, so 
far as this might be influenced by its structural arrangements or general 
■administration; and next, in the event of any disclosed medical or 
surgical unsuccess, the determination of the pai'ticular defects of struc- 
ture, or o£ administration, or of both, which might have contributed to 
it. The investigation of the fii'st of these questions had to be restricted 
partly from the limited time at my disposal, but mainly from the insuffi- 
ciency, for my purpose, of the Infirmary records, to certain cardinal 
matters relative to the development and dissemination of infectious dis- 
eases of a particular kind in the wards. The diseases here referred to 
are those which are apt to originate and spread in the siurgical wards of 
ill-arranged and ill-kept hospitals, namely, erysipelas, gangrene, and the 
various local mischiefs and suppurative and septic conditions of the 
system having their beginning in putrefactive changes occurring in 
wounds and other injuries ( ** pyamia," ** septicaemia," &c.). These diseases 
are conveniently described under the common name traumatic infections^ 
and their prevalence or liability to recurrence forms the most obvious 
indication either of inherent fault of site or construction, or of fiiulty 
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Apt. No. 6. management. But even with regard to these diseases the Infinnary 
Ho^iTAx records are neither fall nor precise ; and the data I have got together 
HTGiira. respecting them as occurring in the wards, although perhaps sufficient to 
OondUi^'^tib^ satisfy the immediate practical purpose of the inquiry, do not enable me 
Bpyai inflrmAry, to discriminate so clearly as I could have wished the respective influence 
MrfNeSen^* ^^ ^^ ^^® several conditions which contribute to their prevalence th^re. 
Baddiib. In conducting the inquiry I have been fdded by the counsel and co- 

operation of the medical staff. Indeed, the questions submitted to me 
had already been considered and reported upon by the medical stafi^ and 
their report (24th May 1875)/with other papers for my information, 
was placed in my hands at the beginning of the inquiry. The con- 
clusions of the medical staff in this report had been governed chiefly by 
their familiar and continuous experience of the progress of cases in the 
wards. But in the inquiry entrusted to me, 1 having no previous know- 
ledge of the Infirmary, it was desired, with the concurrence of the 
medical staff, that I should examine the questions submitted to me inde- 
pendently, and that I should endeavour to elucidate them by the data 
to be gatiiered from the Infirmary records, and fi*om a personal inspec- 
tion of the building and its precincts. In other words,! had to substi- 
tute for that large and intimate knowledge of the Infirmary in its 
medical and surgical relations possessed by the medical staff such written 
and observable data as were open to a stranger. Hence the sufficiency 
of the Infirmary records for the purpose of the inquiry became, in the 
first instance, of prime importance. I shall have occasion to recur to 
this subject more than once in the course of my repoit, for it touches a 
question of hospital administration of great practical moment, namely,, 
the system of recording cases admitted for treatment and their results, 
which is illustrated by the inquiry. 
Tna B8TABLIBH- . I, Thc Manchester Royal Infirmary — also Dispensary, Lunatic 
ivviB^^^H Hospital and Asylum, and Public Baths — ^was established in 1753. 
QTOirTHi^?r ^^ beginning the charity included these several institutions, and 
' with the exception of the public baths, given up in 1847, it still in- 
cludes them. The present Infirmary has grown by successive develop- 
ments out of a building erected on the same site, which was opened in 
1755 as a hospital for the reception and treatment of *' such diseased 
*' and wounded persons as were from indigent circumstances unable to 
^' supply themselves with medical assistance, as a lunatic asylum, and 
*^ as a dispensary for the relief of indigent sick at their own homes.'* 
The medical history of the growth of the building is instructive with 
reference to the present inquiry. 

The number of beds contained in the Infirmary, as originally con- 
structed, does not appear from the papers to which I have had access, 
but in 1801-2 the building was enlarged so as to admit of an addition of 
60 beds ; and in 1834-^ the number of beds available for patients was 
»^^^tlie 178. It is not until 1888 that the books of the Infirmarjr begin to yield 
of fthft iwiiwniJy , luf omiation as . to the state of the wards. Early in that year *' great 
^ororowdedand ii^convenience " was experienced from the crowded state of the wards, 
trnwholeeome ** particularly from the number of double beds firequently used ; " and 
^"^ the Medical Committee, in answer to a communication from the Weekly 

Board on this subject, suggests '' the necessity of three or four additional 
spacious wards," adding, that if these wards were in an isolated and 
airy situation the committee believed that they would prove more bene- 
ficial. The committee also remarked that applications for the admission 
of very urgent cases were constantly on the increase. Incidentally 
light is thrown upon the condition of surgical cases in the Infirmary in 
1838, from a minute made early in 1839 by the Medical Committee on a 
question of dry-rubbing the floors of the wards and lobbies. At a 
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xnonthlj consultation on the 4th April that year, a letter was read from Afp. Xo. o. 
the honse surgeon relative to the state of the surgical wards after two hospxtai 
months^ practice of cleansing the floors of the wards and lobbies by dry- HToiiira. 
Tabbing, and he states that ^ for some time '' before this practice was conStionof^ 
adopted ** almost eyery operation that was performed was followed by Boyai inflnnuy, 
** more or less seyere attacks of erysipelas, and the mortality amongst Mr^jfettw^* ^ 
** these cases was very great." But since dry-rubbing had been prac- R«dciifle. 
tiaed ** only one case of erysipelas following accident or operation had ^^jSiwIn' 
^ occurred in the hospital ; and the aspect of wounds of all kinds, from wards, isss. 
" the slightest to the most severe, had also materially improved." 

The next year (1840) there was a recurrence of erysipelas in the ErysipelsK, 18M. 
wards, determined it was believed by an unauthorised resumption of the 
discarded practice of cleansing the floors by washing. The necessity of 
persisting with dry rubbing was urged by the Medical Committee ; but 
three years afterwards (1843) the state of the wards appears to have 
become so unsatisfactory that the Weekly Board requested the Medical 
Committee (5ih October) to inspect the wards as to the sufficiency of 
ventilation, ^ with the least delay possible," and to suggest requisite 
alterations. 

In 1845 the necessity for enlarging the Infirmary was seriously con- 
sidered by the Trustees (who had been incorporated in 1842) ; and at a 
general meeting held on the 26th June of that year, action was taken 
for ^' accomplishing so indispensable a measure." The chairman (Mr. 
Thomas Markland), in stating to the meeting the reasons which 
rendered an enlargement of the building necessary, said : — 

''For a considerable number of years no addition had been made to it, 
" further than in 1841, when 14 beds were added. The number of beds 
^ was only 192, 67 for medical and 125 for surgical patients. Consider- 
*' ing that almost every week some patients were sent away in conse- 
^ quence of there being no room a further extension of beds was 
** ex^^mely desirable. The medical gentlemen would state that 67 beds 
^ for the medical patients were sadly too few; and they had been 
** repeatedly obliged, in the case of Manchester patients, who might 
'' have been properly admitted into the house, to make them home- 
'' patients, as those who came from a distance from the out-towns were 
'< invariably admitted in preference. Then the immense number of 
** accidents tLat were continually occurring, and which were brought 
'' here, and must be admitted without any recommendation from a sub- 
** scriber, made the number of surgical beds likewise sadly too smaU ; 
'' and considering the amazing increase of the population since any 
'' increase had been made in the size of these buildings they might 
*' safely conclude, that' they ought not to go on as at present. The 
<< bouse apothecary and house surgeon were frequently obliged to report 
** that the house was very much crowded, and at times unhealthy. The 
^ wards were too full, and if they got an increase of room they wished 
*^ to remove part of the beds in the institution into more airy wards. 
" Another thing was extremely hurtful to their feelings, but which they 
** could not help at times ; from the number of patients, and particularly 
'' of accidents, it was absolutely necessary to put two in a bed ; and on 
*< the 10th February they had actually 14 double beds, and 28 patients 
** lying together, which was extremely improper." 

It would appear, moreover, from references in other parts of the 
chairman's statement, and from a speech made to the meeting by 
Mr. Richard Birley, that doubts were then entertained as to the suit- 
ability of the site occupied by the Infirmary. 

The Infirmary and Dispensary,' in conjunction with the Lunatic Hos- Enlargement of 
pital, then (1845) formed a single oblong block of buildings, of which so ^^^^^^' 
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much as was retained in subsequent alterations constitutes the oentral 
portion of the present Infirmary and Dispensary. As a result of the 
movement set on foot in 1845, a lunatic hospital was built in the 
environs of Manchester, at Cheadle, to which the insane patients under 
treatment in the old building were removed in 1848. The same year 
the South Wing of the Infirmary was completed and brought into use ; 
and three years afterwards (in 1851) the North (Jenny Lind) Wing ; the 
area around the Infirmary being, during this period, fully opened out 
and placed in the condition it now retains. In 1852 the Manchester 
House of Recovery (or house for the reception and accomodation of 
persons sick of fever) was united with the Infirmary and Dispensary^ and 
in 1855 wards were appropriated in the Infirmary for the reception of 
« fever ** patients in accordance with the terms of the union. In 1853-54 
the dome was added to the Infirmary, and the building, as it now appears 
externally, complet<3d. At this date there were in the wards 277 beds 
for the reception of patients, of which 57 were reserved for cases of 
" fever," and the number of resident ofiicers, nurses, and servants pro- 
bably was the same as that given in a return four years later (1858-59), 
namely 85. 

By the additions of the North and South wings to the Infirmary it had 
been designed to augment the number of beds for patients ^m 191 
(the number in 1845) to 350. But in this proposed large increase it 
was contemplated not to give to each bed more than 800 cubic feet of 
ward space. On reconsideration of this question it was decided that 
each bed should have from 1,000 to 1,200 cubic feet of ward space. This 
decision, besides rendering necessary a rearrangement of beds in the 
older portion of the Infirmary, diminished the supposed available ward 
space in the newer portion, and thus rendered necessary a reduction of 
the proposed bed accommodation in the wards to 277. In other words, 
instead of 159 beds, only 86 were obtained by the enlargement of the 
Infirmary. Notwithstanding this increased number of beds and the 
larger ward space given to each bed, two years after the completion of 
the North Wing the surgical wards became so "extremely unhealthy" 
that the Medical Committee had to call the attention of the Weekly 
Board to the fact, " in order that, if possible, some means might be 
devised to remedy the great evil."* The wards here referred to included, 
I believe, the new wards in the north wing which had not been fully two 
years in use. 

While this stale of the surgical wards was in process of development, 
and dm*ing its prevalence, the question of giving effect to the arrange- 
ment by which, the previous year (1852), the House of Recovery had 
become united with the Infirmary came under the consideration of the 
Trustees. At first it was proposed to build a new fever hospital at the 
rear of the Infirmary, but in deference to objections of the Town Ck)uncil, 
and of numerous subscribers to the charity, this project was set aside, 
and a plan approved of which some of the results came under obser- 
vation during the present inquiry. In accordance with this plan a 
portion of the South Wing was converted into a fever hospital, intended 
originally for 50 patients, but actually arranged so as to yield bed 
accommodation for 57. To prevent the sacrifice of a corresponding 
number of beds for the general purposes of the Infirmary the room 
within the dome, certain garrets, and the sunk basement storey of the 
South Wing (from which the laundry was removed for the puipose) 
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^vrere converted into dormitories for nurses and servants, 38 in number, app. No. 5, 
Tvho had previously occupied rooms in the body of the building. The „ — 
dormitories constructed in the basement storey of the South Wing did HToitoB. 
not^ at the time of their construction, meet the limited requirements of 9" ^^^■'"i'jJJ. 
the Public Health Act, 1848, as to cellar dwellings, and they do not now Boyai inflnnaiy, 
meet the like requu-ements of the Public Health Act, 1875. By the Sj^Nm^**^^ 
arrangement here described, and which, in effect, crowded, if it did not BadclifTe. 
overcrowd, all the available bed space in the building, it was found 
practicable to retain, ostensibly at least, the full complement of beds for 
surgical and medical cases, irrespective of the wards and beds set apart 
for the fever hospital. 

Pending the completion of the above-mentioned changes, the con- iTnhealthinfln of 
dition of the sui^ical wards appears to have gone from bad to worse, and iS?^ wards, 
in December 1865 a sub-committee was appointed to inquire into the 
Fanitary condition of the Infirmary. This sub-committee, in March 
1856, reported to the following effect : — They had found the ventilation 
of ^^the house" defective in several particulars. Especially it was 
instanced that a ventilation shaft from the dead-house, which passed 
through the surgical wards for women, communicated by several acci- 
dental apertures with those wards, as was shown *' experimentally," and 
** by the additional evidence of foul smells at the parts referred to." The 
drainage of the Infirmary was described as '^ good and unexceptional," 
except certain iron pipes into which the waterclosets and slop-sinks 
opened, and which below were connected with the drains without the 
inter>'ention of a trap, and above were carried into the spaces within the 
roof, where they opened beneath partially closed man-holes. Through 
these pipes, which were seven in number, " ascending currents of gas 
continually circulated," and " fetid steam could be seen " coming from 
them, while the roof spaces, which communicated freely by sundry 
large apertures with the upper lobbies, and through them with the wards, 
were pervaded with ** a penetrating and sickly odour." Finally, the 
committee reported that greater '' facilities were needed for washing, 
drying, and purifying bedding, bed-ticks, &c., that have contracted 
impurities." The graver defects of ventilation and of internal 
drainage arrangements were presumably remedied immediately upon 
their discovery by the sub-committee, and the measures thus adopted are 
stated to have been followed by *' a marked diminution of sloughing 
^ sores, and more rapid and complete recovery after surgical operations, 
^* and a diminished mortality." 

This improvement in the state of the wards appears, however, to have Unhealthy ooti- 
been but transitory, notwithstanding the measures which were adopted isst. ' 

for removing the various sanitary defects described by the sub-committee. 
For the next year (1857) the unhealthy condition of some of the wards, 
and particularly of the surgical wards for men, again formed a subject 
of serious consideration for the Weekly Board and the medical stafi; The 
medical staff reported that, in view of rem'bving *^ the poisonous infiu- 
ence " which affected the wards, " attention must still be directed " to 
the following points, namely, ^ the greatest cleanliness in the use of 
sponges and dressings ; the cutting oiT communications between the 
waterclosets and the wards ; the securing of dryness by fires and dry- 
** rubbings ; ivider separation of the beds, including removal of the 
'* infected to a distinct ward ; and an extension of through and through 
** ventilation."* 
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In the annual report for 1857-58 the Trostees express their regret 
that they should be ^'compelled, for want of room, to refuse admission to 
many who require medical and surgical assistance." 

At the period now under review the unhealthiness of the wards was 
attributed, in part, to seasonal influence. Thus, the Medical Committee 
describing the unwholesomeness of the wards in August 1857, remarks 
also that the wounds in many cases of accident, treated as out-patients, 
were ** in a more unhealthy state than usual," and observes that ** such a 
** condition has not unfrequently been observed at this period of the 
<' year." Again, in June of the following year, 1858, the Medical Com- 
mittee reports that in the surgical wards ** some of the wounds have a 
tendency to take on sloughy action," and attribute this to a *' sudden 
increase of the temperature." 

Much as had been done to this time to improve the sanitary condition 
of the Infinnary, by better ventilation, lessening the number of beds in 
the several wards, rectifying certain defects of drainage, and generally 
by an amended ward administration, it appeared to have been done to 
little purpose. For in 1861, in consequence of the continuing un- 
healthiness * of the building, it became necessary to institute another 
examination into its state, and a medical sub-committee was appointed 
for the purpose. The report of this sub -committee, dated the 29th April 
1861, is of considerable importance with reference to several questions 
which have to be considered in the course of the present report. It 
consists mainly in a series of recommendations, and is divided into two 
parts, the first relating to certain structural changes in the building, 
which the sub-committee held to be desirable ; the second, to certain 
matters of administration. Under the first head the sub-committee re 
commended that the number of waterclosets in the building should be 
reduced one half, and that those only should be retained which are in the 
rear of the Infirmary. With respect to the latter, moreover, they recom- 
mended, further, that the closets should be removed from the body of the 
building, and placed in projections to be built in rear of the wings and 
central block, and which would admit of cross-ventilation of the closets. 
Next, in view of certain contemplated changes, to be noted presently, 
which would occasion a reduction in the number of beds, the sub-com- 
mittee recommended that three tiers of wards, each to contain '^ about ten 
beds," should be constructed on ** the pavilion principle," behind and com- 
municating with the central block at its middle. Other recommendations, 
involving structural alterations, referred to the conversion of some of 
the smaller wards into larger wards by removing the partitions between 
them, to certain changes of windows, and to the opening and widening 
of apertures between the wards and lobbies so as to secure more effective 
ward ventilation. Under the second head of the report, the sub-com- 
mittee stated that measures previously recommended for the purification 
of soiled horse-hair mattresses had been " altogether neglected," and that 
such measures as had been executed '* had become additional sources of 
pollution when the mattresses were next exposed to accidental wetting." 
They stated also that the rules of the house as to the cleansing and 
changing of bed linen and blankets did not meet necessary requirements 
of cleanliness, especially in the surgical wards, and that certain metal 
articles of ward furniture were objectionable from retaining foul smells, 
notwithstanding careful cleansing. The sub-committee advised the 
correction of these errors, and then proceeded to express the opinion that 
the '^ small and dark " surgical ward under the east portico Was '^ unfit for 
constant occupation," and to recommend its disuse except for occasional 
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purposes. The qaestion of cubic space in the wards rektively to the Afp.No. b. 
number of beds was next considered, and a recommendation was made hospital 
for a rearrangement of beds in the surgical wards and their diminution HTeitoa. 
by 8, so that to each bed there might be given 1,435 cubic feet of ward ooJStiOT^tSB 
spaoe^ instead of 1,200 as heretofore* Finally, the sub-committee recom- ftoyal inflnnaiy. 
inended.an experimental trial of painting the walls and 'varnishing the M^^um^'^ 
floors of some of the surgical wards, instead of the whitewashing and BndcUffe. 
dry-rubbing then in use. 

If the recommendation of the sub-committee as to the disuse of the small 
surgical ward under the portico had been adopted, the total loss of beds 
involved in the suggestions made, it is stated, would have been 10 — ^the 
total beds available for patients in the Indftrmary, according to this 
scheme, being 231. To meet the loss of beds, as well as, to some extent, 
the insnfSciencj of the accommodation for patients in the Infirmary, the 
sub-committee recommended the construction of the three additional 
wards, as already described. 

From this report we learn that the original structural arrangement of 
the Infirmary, in several important respects, was now conceived to be 
probably exercising an injurious influence upon the patients treated in it ; 
that there was still a great want of nicety in the general management of 
the wards ; that the surgical wards, at least, were overcrowded, and that 
to relieve this overcrowding it would be necessary to sacrifice several 
beds, although by so doing di£Bculties arising from the insufficiency of 
the acconmiodation for patients to meet the calls upon the Infirmary 
would be increased. 

The suggested structural changes in the Infirmary were referred to the 
architect (Mr. Waterhouse), and his report upon them (of which a copy 
does not appear to have been kept ameng the Infirmary records) was 
submitted to a special meeting of the medical staff on the 13th June 
1861, at which the architect appears to have been present. This 
meeting approved of the recommendations of the sub-committee for the 
removsd of the waterclosets, and of certain alterations for increasing ward 
apace and ventilation ; it approved also a plan of the architect's for the 
reconstruction of the staircases, and suggested, moreover, the removal of 
the ceiling, and exposure of the girders in the lobbies, as also the 
removal of the dead-house, post-mortem room, poultice room, and ashpit 
to a greater distance from the wards. 

The different recommendations made by the medical sub-committee 
and the medical stafiT appear to have been generally carried out, with the 
exception of the removal of the waterclosets and the sacrifice of beds. 
Three closets were abolished, but the remainder were kept within the 
body of the building, where they still remain. 

In 1863 the Infirmary was visited by Dr. Bristowe and Mr. Holmes, state of inflr- 
in the course of the inquiry conducted by them for the Privy Council, SrlkSto' * 
and as instructed by its medical officer, Mr. Simon, concerning the and Mr. Holmes* 
sanitary circumstances of the hospitals of the United Kingdom.* In/^*' 
this report we learn the results of the changes effected in the Infirmary 
since 1861, as they appeared to these observers. " The corridors,'* they 
say, '^ are spacious and well ventilated, and have from their peculiar 
" formation a window at each end. And besides this^ they have free 
** communication with the wards, and have four staircases leading from 

them • • . The ventilation of the wards seemed to us exceedingly 
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App. No. 6. ** good ; the only wards in which there were any appreciable defects 
Hospital ^* ^®^® those situated under the porticoes ; these were acknowledged to 

B.raiisE, <' be somewhat stuffy, and seemed so to us Both walls 

On the SanitaiT « and ceilings (of wards and corridors) are patnted, arid the floors are 
Boyai inflrmaryJ '* oilcd^ but also scrubbed. The hospital is cleansed thoroughly once a 
Mr^NetterT' ^^ " year. The waterclosets are well drained, ventilated, and altogether 
Eadcliffe. *« unobjectionable. They communicate with the corridors and not with 

" the wards, and are well separated even from the former. The hospital 
^^ has been in its present condition for three years only ; prior to that 
*< time the corridors were much more confined and close ; the wards, too^ 
" were without any means of ventilation beyond that supplied by the 
^' open fireplaces, the doors, and the ordinary sash-windows ; the walls 
'* were whitewashed and the floors scrubbed in the usual way, and the 
" waterclosets communicated with the wards. The prevalence of 
'< hospital diseases up to that time, and especially just before it, led to 
" the changes which have been made. .... We are informed 
" that erysipelas and pysemia are very common, and that these diseases 
•* were especially common about three years, or rather more, since." 

No arrangements had been made for the isolation of cases of traumatic 
infections occurring in the surgical wards at this time, for Messrs. 
Bristowe and Holmes note observing in those wards '' a case of 
^' erysipelas, and one of diffuse inflammation (both admitted for the 
*' diseases specified), and two cases of traumatic gangrene, both of which 
'* had originated in the hospital." They also note observing two cases 
of erysipelas among the patients in the medical wards. 

Although Dr. Bristowe and Mr. Holmes were of opinion that the 
mischiefs liable to arise from the radically defective position of the 
waterclosets had, so far as could be ascertained by a passing inspection, 
been apparently fairly counteracted by their free ventilation and discon- 
nection with the wards, the Medical Committee, in June 1863, had held 
it necessary to remind the Weekly Board of the recommendation of the 
sub-committee and of the medical staff > in 1861 for the removal of the 
waterclosets from the body of the building, and to urge that effect 
should be given to this recommendation, as also to the recommendation, 
made at the same time, for the removal of the dead-house. The same 
year (December) the question of appointing a trained lady head-nurse 
to reorganize the nursing arrangements of the hospital was discussed by 
the Medical Committee. 

A period is now arrived at when we obtain some more definite, al- 
though still very inadequate, information as to the sanitary condition of 
the wards. We have it in evidence that the internal state of the Infir- 
mary had been for many years a subject of continual and anxious 
attention on the part of the Trustees and the medical staff, and that 
original faults of construction, so far as they affected ventilation and the 
more Obvious internal drainage arrangements, had been so successfully 
remedied as to meet the approval of observers as experienced as Dr. 
'Bristowe and Mr. Holmes. It is to be assumed, moreover, (in the 
absence of detailed statements) that the various recommendations of the 
medical staff for the improved administration of the wards, with the 
exception of the isolation of traumatic infections, and, perhaps, also the 
diminution of the number of beds in the surgical wards, had been carried 
Uuhealthincss of iiito effect. Notwithstanding these great changes the surgical wards 
wwpds, i8«8HJ4, oi ^ere "unhealthy" during ^ve months of 1863, and two months of 
hospital gan- 1864 ; and in the autumn of 1865 " several cases of sloughing" were 
rmUrsSpStf reported, apparently a slighter form of hospital gangrene, and the begin- 
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niiig of an oatbreak of that disease which affected the wards in the two app. No. 8. 
following jears. In 1866 there were noted in the surgical wards 21 Hotpirix 
cases of pjaemia, of which 13 were fatal, also cases of ^' sloughing " and HToitos. 
**phaged»na" (in other words, I take it, hospital gangrene) in June, S? H^Sj^'^fiE 
September, and November, '< several cases " in each of the two latter Aoyai iSSmMry, 
months. Four of the deaths from pyaemia happened in December, JfJ^^cSJ^ ^^ 
when the surgical wards were stated to have been ^* verj unhealthy." BadciifTip.' 
The next year, 1867, was one of the unhealthiest in the annals of the 
Infirmary. During five months of the year, January, February, March, 
Iblay, and June, '^ hospital gangrene *' was present in the surgical wards, 
part of the time with pysemia and eiysipelas ; and of pysmia 15 cases 
-were recorded, 10 fatal, distributed throughout the several months of 
the year, except June and October. In 1868 eight cases of ^^ sloughing " 
and one of " hospital gangrene " (July) were recorded in the surgical 
ivards ; also three fatal cases of pyaemia uud two cases of erysipelas. 
After this year " hospital gangrene" seems to have disappeaied from 
the wards. 

While this large prevalence of hospital maladies in 1865-68 seemed 
to show that the measures which had already been adopted to obviate 
the unhealthiness of the surgical wards had been unsuccessful, other 
measures were in progress, part designed to still further remedy original 
faults of construction and defects of administration, part to relieve the 
great and increasing pressure npon the accommodation for patients. Of 
measures of the first sort, some related to a diminution of the number of 
small wards in the Infirmary by removing the partitions between them 
and converting them into larger wards, to the better ventilation and 
lighting of the corridors, and to improved arrangements for washing 
linen. Of measures of the second sort, two were instituted of incal- 
culable importance, one the establishment of a convalescent hospital, the 
other the establishment of a detached " fever " hospital. The '* Barnes Opening of the 
Convalescent Hospital," in connexion with the Infirmary, and having Sn?Ho»pit3j**' 
then accommodation for 34 patients, but now for 140, was opened in iser. 
1867 ; the *' Fever " Hospital at Monsall, also in connexion with the 
Infirmary, was opened in 1871, with acconunodation for 84 patients, pnenin^of the 
since increased to 130. By the opening of these two associated hospitals Ho^ftei, 
the accommodation for patients ordinarily at the command of the Mon8aU,i87i. 
trustees was well-nigh doubled ; and the '' fever " patients having been 
removed from the south wing of the building to the Monsall Hospital, 
the wards which had been set apart as a House of Recovery were 
restored to their original use. The increased ward space thus gained 
for the general purposes of the Infirmary was used mainly for an augmen- 
tation of the number of medical beds, partly for a better distribution 
of the surgical beds, so as to give each bed larger ward-space. 

In the interval between the opening of the Barnes Convalescent 
Hospital and the Monsall Fever Hospital (1867-71), and during the two 
years following the opening of the latter hospital (1872-73), the 
Infirmary appears^ so far as the records show, to have been compara- 
tively free from hospital maladies; but in 1874 another period of ward 
nnh^thiness commenced^ hardly, if at all, less serious in its character 
than previously recorded periods of unhealthiness. Towards the close Unhealthiness of 
of 1874 the surgical wards having been more or less " unhealthy " since ^"^"^^®'*' 
June of that year, but in what particular way is not stated, erysipelas 
became common in them. This malady continued prevalent in these 
wiurds during 1875, and to the time of this inquiry in June 1876, and 
it appeared also to some extent in the medical wards, and in the ward 
especially reserved for diseases of women, under the charge of the 

41172. G 



86 



lAbLE I. — Showutg the Rbgistehed Cases of Trauiiatic Infections occurring in tin 
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Surgical Wards of the Infirmarj, and the Months in which they occurred during 1875 and 
of the Cases in the various Wards. 
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obstetric physician. According to the Infirmarj register, three cases of 
pyaemia, one of septiciemia, and 11 cases of erysipelas, originated in the 
surgical wards, in 1874 ; two cases of pyaemia, three of septioemia, and 36 
cases of erysipelas, in 1875 ; and one case of pyiemia, one of septicemia^ 
and 29 cases of erysipelas from the 1st January to the 12th June inclusive 
of the present year, 1876. {See Table I. and Note I.). These figures repre* 
sent imperfectly, as all the figures previously quoted, the actual incidence 
of the seyeral hospital maladies referred to in the surgical wards, and they 
do not include the instances occurring in the medical wards and the 
obstetric physician's ward. No systematic record, as previously stated,, 
has been kept of the diseases referable to circumstances peculiar to the 
hospital originating within the wards, and as a rule, and this not 
invariably, only the more serious examples have been entered in the 
register. Thus Ayb cases of pyaemia and septicaemia were registered in 
1876, but the pathologist's book shows that seven fatal cases were 
removed that year from the wards to the dead-house. Again, 29 cases 
of erysipelas are entered in the registers from the Ist January to the 
12th June 1876, but the reports of the house surgeon to the Weekly 
Board and Medical Committee show that 34 cases at least had occurred 
during this period. Moreover, no record of three or more cases taking 
place in the medical wards, and of four cases of peritonitis, all fatal, and 
unquestionably of erysipelatous origin, following upon tapping ibr 
ascites in the obstetric physician's ward, appears either in the roisters 
or in the minutes of the Weekly Board or of the Medical Committee. 

The total number of cases of erysipelas ascertained during the inquiry 
to have occurred during 1875, and to the 12th June 1876, was 76 ; the 
total fatal cases ascertained was «34. This latter number, large as it is, 
does not include the whole of the fatal cases ; for the register at the 
Monsall Fever Hospital, to which many of the cases were removed, is 
not arranged so as to admit in all instances of the cases of erysipelas 
taken there from the Infirmary, and which had contracted the disease 
in the wards, being distinguished. But the extreme gravity of the fact 
of not less than 34 fatal instances of erysipelas contracted within the 
walls of the Infirmary, within a period of hardly eighteen months, 
would hardly be enhanced by the addition of a few unite. 
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II. I have now, with such precision as the data admitted* of, 
brought this brief outline of the sanitary history of the Infirmary to a 
conclusion. It shows that the many consecutive measures which have 
been adopted to remedy faults of construction, to improve the ward 
administration, to obviate crowding, to meet more amply for the calls 
upon the charity, and latterly to isolate the sick from traumatic infec- 
tions, and, I may add here, to obviate these infections by special 
surgical (as, for example, '^ antiseptic ") treatment, have all failed to re- 
move that liability to the recurrence of hospital maladies within the 
wards, in frequent serious outbreaks, which has attached to the Infirmary 
from the earhest available records of its sanitary condition to the present 
time. 1 shall endeavour in this report to show (always it must be under- 
stood within the limits of the imperfect data at my command) what are 
the circumstances which have frustrated the efforts made to render the 
Infirraai'y at all times wholesome to the sick and injured treated within 
its walls, distinguishing such as are inherent to the construction of 
the building from those which are dependent upon errors of adminis- 
tration. 

Before entering upon the consideration of these circumstances, it is 
ne csary to note the fact that the recent and still unended prevalence 
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of erysipelas m the Infirmary appears to have concurred with unusaal 
prevalence of the disease in the city, although no exceptional mortality 
from it is shown in the death registers.* The relation of recurring 
outbreaks of traumatic erysipelas in surgical wards to epidemic erysipelas 
among the outside community does not appear to have received that 
attention which it deserves. It involves questions of much interest, as 
well etiological as practical. There is good reason to believe that an 
external origin is very frequently to be assigned to the occuiTeuce of 
erysipelas in suigical wards. A danger of this kind is at all times present 
among large urban populations, although the risk of such danger is 
greater at one time than another, varying with the external conditions 
provocative of erysipelas. But for any purpose of hospital administra- 
tion this risk needs to be I'egarded as a constant element in the case, 
and the business of the hospital is to reduce to the smallest possible point, 
by precautions directed to the nrrangements of the hospital itself, the 
opportunity of mischief consequent upon introduction of the infection 
from without. Thus any extension of erysipelas in a ward, following 
upon such introduction, should be looked upon to that extent as a 
failure of administration. I was desirous to have eliminated the part 
played by infection from outside in the recent prevalence of erysipelas 
in the surgical wards of the Infirmary, but here again I was foiled by 
the insufficiency of the data for the purpose. Since the opening of the 
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* Table U. — ^Makgbesteb. — ^Ertbipblas, &c. 



I 



Tear. 



Dea&hs 
inBe- 
ipstra- 

tlon 
Diatrict 
of Man- 
chester. 



Returns of 
Manchester 
and Salford 
Sanitary 

Association. 



BryHipelas. 



Bry- 
sipelss. 



Cases in 

Public 

Practice. 



Admissions to Inflrmaxy.f 



Erysipelas. 



In-i>atient9. 



Remarks. 



Home 
Patients. 



1868 
1807 
1808 

iseB 

1870 
1871 
1878 
1873 

1874 
187S 
1878 



SI 

15 

82 

28 

26 
23 

27 



21 



316 

290 

306 

269 

387 

245 

284 

From July 5 
to Deo. 31. 
144 



689 

To 3rd June 
180 



Medical. Surgical. 

7 4 


40 


6 13 


14 


2 12 


14 


18 4 


30 


12 7 


31 


5 7 


21 


11 3 


28 


3 2 


23 


4 7 


60 


28 30 


68 


No retnm. 









1871. Monsall Fever (In- 
fectious Diseases) Hos- 
pital opened. 

1873. Attendance upon 
home-patients was first 
given (this year) by a 
medical staff having no 
duties in the Inflrmaiy 
wards (sninoal), as was 
previously the case. 



t After the opening of the Monsall Hospital, 1871, cases of recognised erysipelss from outside 
were sent there, but tliev are seoorded among the admissions in the common register of the 
Infirmary, «nd are incluaed in the above Table. 
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App^o. 6. Monsall Fever Hospital in 1871, all cases of declared erysipelas brought 
HoBPiTAii to the Infirmary have not been received there, but have been sent direct 
o th^ rL*^^ ^^ Monsall ; and to this important extent the danger under consideration 
Condition of^ has been diminished. But of the cases of erysipelas, traumatic and 
ManchMte™b^^' ^^^^^t treated in the Infirmary, which had certainly or probably coii^ 
Mr. Netten' tracted the infection before admission, no recorfl has been kept. The 
Badciiffie. want of information on this point, although to be regretted, will perhaps 

hardly affect the broad practical issues of the inquiry upon which I 
now enter, preceding the discussion by a general description of the 
* Infirmary. 

General descrip- The Boyal Infirmary stands well in a large open space, which is 
tionof Infirmary, jgolated from neighbouring buildings by busy and noisy thoroughfares. 

This site, when the Infinnary was firs£ estabHshed, was on the out- 
skirts of the city as it then existed, but it is situated in the heart of the 
city as it now exists. The building is formed, as already described, of 
a central block and two wings, the latter being thrown back at right 
angles from the extremities of the central block. Within the area in 
rear of the building, and enclosed on three sides by it, are placed, below 
the level of the ground, in excavations sunk even lower than the base- 
ment story of the main building, the kitchen and its subsidiary offices, 
the boiler-house, the wash-house and its appurtenances, and other ofiicei?. 
The main building, in addition to a sunk basement, has three stories, 
and throughout it has been constructed on a uniform plan. (See Plans.) 
A central corridor, continuous from the wings to the central block, 
traverses longitudinally each floor, and from it open, on either side, the 
different wards and other rooms. The several floors are connected with 
each other by capacious well-lighted staircases, which can be placed in 
direct, and are almost invariably in free communication with the outer 
air through the windows on the various landings. The 6rst and second 
floors are also in direct communication by means of openings cut 
through the ceiling of the corridor of the first floor into the corridor 
above, as well for light as for ventilation. The upper corridor is 
lighted from its roof, and has there communications with the outer air. 
At the junction of each wing with the central block, and in the centre 
of the building there, a shaft containing a large hoist^ and communicating 
with each floor, runs from the basement to the upper story. In the 
basement of the main building, below the ground-level, are the dead-house, 
the post-mortem room, the still-rooms of the dispensary, the principal 
store-rooms, the dairy, the nurses' dining-room and servants' hall, the 
rooms of the storekeeper and housekeeper, and bedrooms for 39 porters, 
servants, and nurses. On the ground floor are the administrative 
offices, the rooms of the medical staff* and the dispensary rooms, the 
latter with the accident room occupying the whole of this floor in the 
north wing. The first and second fioors contain the wards (29 in 
number, see Plan IL), with the addition of the sisters' rooms, the rooms 
of the principal nurses, the chapel (which occupies part of both fioors), 
and the operating room (on the second floor). Above the second floor, 
the rooms within the base of the dome, th^ space within the pediment of 
the east (front) portico, and a garret in rear of the dome, have been 
converted into dormitories for 16 nurses (four in the dome, seven in the 
pediment, and four in the garret). The wards differ considerably from 
each other in their dimensions. None exceed 20 feet in width, and of 
several the width is only 18 feet. The cubic space per bed in the 
diffi^rent wards (the distribution of the beds having been chiefly 
governed by this consideration) ranges from 1.000 cubic feet or there- 
abouts to 2,000; in the principal wards from*l,200 to 1,500^ {See 
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Table IIL) Ventilatioii of the wards is effected by the aid of the AppJJo. 5. 
^windows, of open fireplaces, and of large apertures near the ceiling hospital 
between the wards and the corridors. The waterclosets, baths, and 0n?he8aStar • 
Tv^ard offices, and the drainage connected therewith, are all placed within condition or tho 
the bodj of the building, some of the waterclosets against the outer Swidiester/Sy' * 
Trails, other in the central portions. The water supply, obtained from Mr.Netten' 
the pablic service, is received into and distributed from cisterns common ^ ^'^ ^' 
to the waterclosets and to oi-dinary domestic uses. 

This brief general description of the Infirmary includes the essential i^xamination of 
particulars as to its structural arrangements, which appear to mc ran^^mentoVn 
necessary to be considered in attempting to elucidate the subject of the I^JjVh"*^""! 
present report ; and, first, of the general plan of the building. wards. 

The wards communicating freely with the corridors, and the corridors (a) General plan. 
and different floors with each other, fouling of the internal atmosphere, 
whether arising from particular classes of cases in a given ward, or 
from local defects of drainage, if such exist, is liable to become widely 
diflTused in the building. In proportion as the ventilation of the wards 
into the corridors is efficient the chances of a wide distribution of the 
fouled air is increased. The set of the current of air in the wards 
appears to be very commonly into the corridors, and thus the ward-air is 
drifted hither and thither in the building, retaining within the confined 
and imperfectly lighted spaces for an indeterminate period such 
powers of mischief as it may possess, and depositiug on the walls dust 
containing efiete matters. At the time of my first inspection of the 
Infinnary, the two small wards, " FhiUips " and " Ferrier,*' reserved for 
the purpose, on the first floor, were full of erysipelas cases, and egre- 
giously overcrowded for this class of case. The "Ferrier" ward 
contained ^ve cases, each bed having of ward space 70 superficial 
and 983 cubic feet ; the " Phillips " ward contained four cases, each 
having of ward space 73 superficial and 1,013 cubic feet. The standard 
provision of ward space for cases of this class is 144 superficial and 
2,000 cubic feet. A free current of air was passing from both wards 
into the corridor, and, mingling with the currents there, was being swept 
to other parts of the building. It was hardly conceivable that the 
infected air, notwithstanding its dilution with the fresher air in the 
corridor, could be distributed harmlessly elsewhere in the building. For 
the dilution and the chemical effects following thereupon, it is to be 
inferred from experience in like cases, is neither so complete nor ho 
rapid within a confined, and, in this instance, imperfectly lighted space, 
as when a current of air passes at once into the ouf^er atmosphei*e. 
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Table III. — AVauds and tbcir Dimensions. 

8. SuiKical. M. Medical. £. Erysipelas. 



Name of Ward. 


Dimensions. 


Cubic 
Capacity. 


No. 

of 

Beds. 


Cubic 

Space 

per Bed. 


Floor 

Space 

per Bed. 


BBMABKfl. 


riEBT FLOOB. 


ft. 


in. ft. in. ft. in. 




Cubic ft. 


Super, ft. 




Jenny Lind 


- S. 


88 


0x20 0x13 10 


S4;M6 


18 


1352 


»7 




Alexandra 


. S. 


48 


6x20 OxlS 10 


13,306 


10 


1,839 


96 




Alice - 


■ s. ' 


53 


8x20 0x13 10 


14.732 


11 


1,473 


96 


Accident Wazd 
(Male). 


Byrom - 


' 8. 


£0 


4x20 0x13 10 


6.626 


4 


1.406 


101 




Hall - 


8. 


23 


4x20 0x13 10 


6,465 


6 


1,^00 


93 




Louise - 


• 8. 


18 


2x18 0x13 10 


4,921 


4 


1,290 


81 




Treasurer 


• S. 


74 


0x18 0x14 


18^26 


14 


1316 


86 


Accident Ward 
(Male.) 


Derby - 


• S. 


82 


8x18 0x14 


8.134 


7 


1,162 


84 




Gibson - 


M. 


26 10x18 0x14 


6.681 


6 


1,113 


80 




PhUlips - 


. E. 


16 10x18 0x14 


4,062 


4 


1.013 


73 




Ferrier - 


E. 


10 


0x18 0x13 10 


4^17 


6 


963 


70 




'Bridgewater- 
"^ If ■ 


M. 
M. 


24 
SO 


8xl9tfxl810 
0x19 9x13 10 


6,682 
8.127 


6 

8 


1,118 
1.016 


80 ' 
73 \ 


Nurses Dormi- 
tory and Sick 
Ward. 


Tates - 


M. 


57 


4x19 9x13 10 


16.664 


12 


1305 


94 




Maasey - 


M. 


74 


0x19 7x13 10 


20.046 


16 


1362 


90 




Second Floob. 
















Humphrey Nichols S. 


88 


0x20 0x17 9 


26310 


18 


1,491 


97 




Dauntesey Hulme 8. 


48 


6x20 0x17 9 


14,767 


10 


1.476 


96 




Special Ward - 


12 


0x19 7x17 9 


— 


2 


— 


— 


Attached to 
Operating 
Room. 


Dalton - 


- 8. 


23 


6x20 0x17 9 


7.167 


4 


1.766 


117 


Bye Ward. 


Pee 


- 8. 


18 


9x19 7x17 9 


6,999 


4 


1,499 


91 




White . 


- 6. 


10 


7x18 2x17 9 


6.602 


4 


1^423 


91 




President 


- 8. 


74 


0x18 0x18 7 


2i;tl2 


14 


1322 


96 


Accident Ward 
. (Male). 


Hatton - 


- 8. 


82 


9x18 1x18 7 


8,188 


7 


1.165 


86 




Mosley - 


. 8. 


eo 


0x18 1x18 7 


17360 


12 


1.446 


90 




'Albert 


• S. 


80 


4x18 6 


8.978 


6 


1.796 


112^ 




» M 


- S. 


17 


0x18 6x12 


4,786 


2 


2368 


157; 




Job Kindly • 


• 8. 


15 10x18 


4,686 


4 


1A71 


73 




Dorcu - 


- M. 


11 


0x19 7x18 3 


2.686 


2 


1392 


108 




Queen - 


- M. 


74 


0x19 9x18 3 


23.627 


16 


1.476 


92 




Brackenbury 


- M. 


56 


4x19 7x18 3 


17317 


13 


1347 


84 




Barnes - 


. M. 


67 


4x19 9x18 8 


18306 


12 


1326 


98 
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Again, the waterclosets, the baths, and the ward offices ventilate, in a pp. No. s. 
effect, into tho corridors, the set of the air from the windows of those „ — 
against the oater wall being generallj inwards, while those within the Hyoi^k. 
central portions of the building have no other outlet for such air as ^" the Sanitnry 
passes from them. In the event of any diffusion of sewer-air through R^yai ifmnnaTy. 
the water of the traps (a necessity where the drain is foul and unven- Mr'NeUerr*^* 
tilated^, or of a direct inflow of sewer-air thfough an imperfectly sealed BadciiCfe. 
trap (^a commoner event than is usually supposed where, as in the case of (6) Position or 
the waterclosets, baths, and sinks of the Infirmary, no provision is made bnt^ITand^nnl 
to prevent the traps becoming unsealed), this air passes into the corridors, onictH. 
and is distributed within the building. Few facts are, perhaps, more 
clearly established in medicine than the mischievous influence of an 
atmosphere pervaded with sewer-air in surgical wards. Now the water- 
closets, the baths, the ward offices, and the drains of the Infirmary 
generally being placed within the building, several of the closets without 
even direct communication wtth the outer air, sewer-air escaping from 
them must necessarily pass into the corridors and wards. The inquiry 
has shown that there are peculiar liabilities to such an escape of sewer- 
air in the arrangements for the Inflrmary under consideration. In the 
first place, no adequate provision is made for the ventilation of the soil- 
pipes of the waterclosets ; indeed, practically, there is no provision, for 
the open pipes of small, calibre which have been inserted info the upper 
ends o£ the soil-pipes are wholly ineffectual for the purpose of ventilation. 
The soil-pipes serve also as rain-pipes, and at the upper part are trapped, 
the air-pipe previously mentioned being inserted beneath the ti*ap. Soil- 
pipes in this condition are constantly charged with sewer-air, which is 
apt to make its way into the closet by diffusion through the water of the 
trap, or throngh a trap which may have become unsealed, or by the trap 
heing forced, when the soil-pipe acts also as a water-pipe, during the 
passage of a rush of rain down the pipe, dislodging the contained air 
violently in its passage. An influx of sewer-air into the basement of the 
north wing, brought about in this manner, occurred during the inquiry, 
and will be described presently. 

But, next, the drains into which the soil-pipes and other drainage pipes (e) pmina and 
open in the basement of the building are of a construction which, I hope, <^>"*^* 
it is rare to find in the present day in an English hospital, even of the 
age of the Manchester Infirmary. Indeed, no definite knowledge existed 
of the drainage of the building when this inquiry began, and such 
traditional knowledge as was at first available proved to be largely 
erroneous. No plan of the drains appears to have existed since the com- 
pletion of the huilding, and in the progress of time the knowledge of 
their position, dimensions, and construction has become vague. So much 
was this the case that the existence of an important drain in the basement 
of the north wing had been forgotten ; and the position of the outlet of 
the main drain was unknown until re-discovered in the course of this 
inquiry by a search party of the sewers' staff of the Town Council, and 
then not without recourse to excavations along the presumed course of 
the drain. My inquiry into the state of the drains was carried only so 
fiur as to show the necessity of a complete exploration of the drainage by 
a ocMnpetent engineer.* Drains were found for me, and opened at 
several pointa in the basement and areas of the building, and with the 

* A preUminaiy exploration is now being made by Mr. Rogers Field, C J2., who 
will report in detail on tbe state of the dnunage. The complete exploration contem- 
plated in tbe text will, it is to be feared, be scarcely practicable while the buildiDg is 
occnpied by patients. See Note 11. ^See also extracts from Mr. Field's report of the 
retnlts of his exploration which I now gire, Note III. J.N.R.] 
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AFP. No. 5. following results. The smaller drains proved to be rectangular and 
Hospital constructed of brick. In the basement of the south wing one of these 
HroiiKx. drains (12 ins. x 12 ins.) was found filled to within 3 ins. of the top 
Coiidition'IJf Uw ^^^ horribly offensive stuff. In the basement of the central block another 
Royal Infirmary, drain (? a Continuation of the formei*) of the same dimensions was found, 
MrNetten*^^ containing a deposit, 3^ ins. in depth, of equally offensive matter. 
UodciiiTe. Another drain of like dimensions, and having a considerable dip, coming 

from the north wing, &c., to the area behind the Infirmary, showed a 
slight deposit upon ^e bottom, notwithstanding the steepness of its fall. 
Another, lying superficially in the north-east angle of this area, with still 
steeper fall, was clear, but presented the remarkable spectacle of an iron 
water-pipe (said to be disused) passing tranversely through it, and a lead 
pipe (subsequently shown to be a water-pipe in use) lying within it. 
Bat runs were observed in scfveral parts of the basement, a recent one 
being pointed out in one of the stUl-rooms of the north basement. The 
main drain was examined through *' eyes," one fixed in the north-east 
angle of the back area for the purpose, another in the north area. 
Through the former " eye " the main drain (3 ft. 6 ins. by 2 ft 9 ins.) 
was seen, a thick layer of mud resting on the rounded bottom, and on 
the sides of the sha^t of the *' eye " a trickling of water indicated leakage^ 
from some neighbouring superficial drain or water-pipe. Through the 
'« ''eye" in the north area a thick deposit was seen damming the current 

in the drain. The deposit proved to be formed chiefly of a large col- 
lection of filth and of fragments apparently of floor cloths, bandages, 
and other stuffs collected around the partially erect handle of a mattock, 
having the initials of the Municipal Waterworks upon it, and of which 
no account could be given, but which had evidently lain where it was 
found a long time. The inspection proved that a considerable perioil 
had elapsed since the drains had been last examined, how long could 
not be determined. That the condition of the drains here described 
must, as long as it had existed, have exercised an evil and growingly 
mischievous influence upon the atmosphere in the hospital, partly 
through the permeability of the bricks and flagstones which entered into 
their construction permitting the passage of sewer-air, but more through 
the manner in which they were connected with the different parts of the 
buUding by the various waterclosets, sinks, and baths, and especially 
from the direct openings into them by means of the rat runs, is inevi- 
table. This state of the drains, a state which it is reasonable to conclude 
has been the ordinary state of the hospital drainage since the completion 
of the Infirmary, must unquestionably have played an important part in' 
the perpetuation of the unwholesomeness of the building to the patients 
treated in it. It is a state not the less dangerous, because in the ordinary 
condition of free ventilation of the wards and corridors the diffusion of 
sewer-air in them may not have been obvious to the senses. But cleaa* 
indications of the lurking danger were not wanting in occasional irrup- 
tions of foetid sewer-air from some of the waterclosets. During m/ 
inquiry an irruption of this kind took place from the waterclosets in th»; 
basement of the south wing, following upon a heavy thunder shower^ 
which had doubtless suddenly filled up the small remaining capacity of 
the drain there, forcing out the stinking sewer-air through the water- 
closets. The sewer-air had poured into the basement, whence it was 
diflused through the staircase and hoist-shaft to other parts of the building. 
It was unpleasant to know that the rooms on either side of the basement- 
corridor, underneath which, at a slight depth, lay the foul drain which 
has been described, were occupied as bed rooms by nurses and servants. 
So-called '' hospital sore throat " is stated to be common among the nurses, 
no new nurse ever escaping this affection. It would have been inte- 
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resting toliaYe ascertained whether sore throat was more prevalent or App. No. 6. 
more severe among the nurses who slept in the Abasement than among Hobpitii. 
those who slept in other parts of the buildinor. But, unfortunately, no _ ^^^**'["' 

J t ^ r* • 1 ^j.\ 1 ■' i. On the Banitairy 

separate records are kept ot sickness among the nurses, such cases ot condition of the 
sickness among them as are sent into the wards, and which are entered «*^*h^^°5'^* 
in the general registers, being alone noted. The instructive light which Mr.Notten* 
might have been thrown upon the health state of tlie Infirmary from a B*<i<^i^''^c- 
systematic record of the ailments of this impoitant class of its occupants 
is not forthcoming. 

As in the basement of the south wing, so in the basement of the 
north wing, a rectangular brick drain runs beneath the corridor, which 
in addition to other matters receives the drainage of the post-mortem 
room. Tlie existence of this drain was discovered after I had termi- 
nated my inquiry upon the spot. When opened at two points, some, 
but not much, deposit was found there. This drain is probably freely 
opened to the basement by rat runs and other fissures. The vapour of 
burning sulphur, ignited experimentally in the main drain, at the bottom 
of the '* eye " in the north area, poured freely into the basement where 
the first-mentioned drain is now known to be.* 

If the recommendation made by the medical staff in 1861, and reite- 
rated in 1863, that the waterclosets should be removed from the interior 
of the Infirmary, and built out from it so as to admit of their being 
separated from the main buUding by cross-ventilation, had been carried 
into effect, if is reasonable to suppose that much of the subsequent 
unwhoJesomeness in the wards would have been escaped. 

J may recur here to the fact already mentioned of the water-cisterns (cf) Water supply. 
being common for the supply of the waterclosets and for domestic uses 
generally. The impropriety of this arrangement should be obvious, 
especially after what has been said of the drainage of the Infirmary. In 
one instance at least a soil-pipe is carried above the roof through one of 
the cisterns. 

The use of the ground floor of the north wing for the Dispensary («) Dispensary. 
appears to me very objectionable in a building planned as the Infirmary. 
Although the Dispensary is cut off' from the Infirmary corridor by swing 
doors^ the separation, from the constant passing of persons backwards 
and forwards, is more apparent than real, and the crowds which collect 
on several days in the week in the out-patients waiting-rooms can hardly 
fail to be detrimental to the purity of the atmosphere in the Infirmary, 
particularly on the surgical side. 

Taking the most ordinarily received standard of ward space per bed, (/) ^^^^^j^^ 
a standard let it always be remembered less important in itself, than as '^'^^ 
indicating the conditions of ward space best adapted for securing (in the 
general state of occupation of wards) the most thorough ventilation, the 
capacity of the greater number of the wards would appear to leave little to 
desire. The space standard here referred to is 90 superficial feet, 1,200 
cubic feet, and 7 feet 6 inches wall space. Several of the smaller wards 
are obviously, according to this standard, overcrowded with beds («.^., 
" Derby,** " Gibson," " Ferrier," «« Phaiips/' "Louise," "Hatton," and 
** Job Hindley " — ** Gibson " being a medical ward, " Ferrier " and 
** Phillips " the wards for erysipelas, the remainder surgical wards), but 

* Dr. Gmy of Oxford has directed my attention to the posrible relation of a drain 
cJttiying, among other sewage, the liquid refnse of a post-morten room, to prevalence 
of eiynpelas in a snigical ward. Recent physiological experiments of Dr. Burdon 
Sanderson and others on certain special septic properties of putrefying animal matters 
give great intereat to thia suggestion 
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App. No. 6. the Other wards fairlj attaiu and in some respects exceed it. {See 
Hospital Table III.) But this space standard, bo it observed, has been arrived at 
HTaiftNB. with reference to the whole conditions of ventilation that should exist in 
ConStion ouS * 'Ward. It presupposes certain standard facilities for the interchange of 
Royal inflrmaiy, air in the ward to which the space standard has to be applied. If these 
Mr^^t^' ^^ facilities are wanting, so that the space tenanted by a given number of 
Radciiffe. patients cannot be kept up to the required degree of purity, the number 

of patients must be reduced in proportion as the facilities of interchange 
of air are lessened, in other words the space for each patient must be 
increased. Now the space standard has presupposed a ward of at least 
24 feet in breadth, lighted and admitting of being placed in direct com- 
munication with the outer air on both sides by windows. It is quite 
inapplicable, and in respect to surgical cases altogether insufficient, for 
wards opening on a central corridor, and lighted and admitting of direct 
communication with the outer air on one side only. Here a much larger 
superficial and cubic space per bed is required, although no increase of 
ward space in such wards will give the advantages arising from the 
better construction to which the standard is adapted. For any great 
increase in the breadth of wards arranged as those in the Manchester 
Infirmary woidd largely increase the difficulties of cross- ventilation. 
Again, the standard presumes wards in which ordinary cases of disease 
or injury are to be treated, that is to say, cases which from their nature 
are not liable to foul the ward atmosphere to any exceptional d^;ree. 
The aggregation of surgical cases, and especially of accidents, in wards 
set apart for them, as is the practice in the Manchester Infirmary, 
demands a different standard. 

But even apart from these general considerations the standard is 
singularly delusive in its application to the wards under consideration. 
The narrowness of the wards appears to me to counterbalance such 
advantages as might be obtained from an excess which exists in several 
wards of wall space above the standard. Thus in the two male accident 
wards, the ''Treasurer" and the ''President," with a wall space of 
10 feet per bed, but 5 feet intervenes between the beds on opposite sides 
of the wards. If the wards were freely ventilated and lighted &om both 
sides, the narrowness of this intervening space might perhaps signify 
little except as a matter of deficient room for ward service. But in wards 
lighted and ventilated from one side only, the narrowness suggests a very 
undesirable commingling of the bed atmospheres on the opposite Hides of 
the wards. Again, in the calculations of the cubic capacity of the wards 
there is included for those on the upper floor the space contained within 
the arched ceilings, which rise in the centre to a height of from 8 to 10 
feet above the upper level of the windows. Although certidn openings 
exist in these ceilings leading into shafts passing above the roofs, and 
other openings through the walls of the wards facing the windows, and 
above their level, communicate with the corridors, the air within the 
arched space must change sluggishly, and practically should be held of 
little account in estimating the available capacity of the wards. 

On the second floor the larger number of cases of traumatic infections 
during their recent prevalence have occurred. Here the wards have, 
hygienically considered, smaller capacity relatively to the beds in them, 
they have much less window space, and generally less efficient ventilation, 
tlian the wards on the floor below, while their atmosphere is liable to 
greater fouling from impurities, sewer or other, diffused in the general 
atmosphere of the building (the upper floor in this respect acting in 
some sort as a receiver towards the lower floors). Of 78 cases of erysi- 
pelas, pyaemia, and septicasmia, of which the distribution in the various 
wardis is known, 50 occurred in the wards on the second floor, and 
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28 in the wards on the first floor {see Table IV.).* The ward in app. Xo. p. 
which the greater number of cases occuiTed was the ** President,*' the HorTrA 
male accident ward, situated on the second floor, and which, in addition Hyoij^ib. 
to other structural defects, is partly situated beneath the east portico. On the Sonituy 
The portion of the ward darkened bj the portico (then a separate room) Bojariannnary. 
was condemned for ward purposes by the medical staff in 1861.t Mr'^Sette? ' **^ 

The position of the dead-boose, and practically also of the post- BadciifFe. 
mortem and pathologist's rooms, within the body of the building, C7* Kositionof 
especially on the surgical side — the drainage of the two latter rooms p2?-mortcm°** 
and doubtless of the dead-house also, communicating with tho drsiins of room. 
tlie north wing — appears to me highly objectionable. The records of 
the hospital, as already related, furnish an instance of one of the ways in 
w^hich a dead-house, situated beneath or contiguous to surgical wards, 
may become mischievous to the patients therein. If the drainage of the 
dead-house and of the post-mortem and pathologist's rooms were cut otf 
from the house drains, it would be. diflicult even then to make sure that 
all the sources of the subtle mischiefs which may arise during the tem- 
p<»ary housing of the dead, and the examination of bodies within the 
building, have been securely guarded against. 

Scarcely less objectionable in my opinion is the position of the laundry, \^^ hi****?"i**' 
particularly with reference to the surgical wards. It is true that here inmda^ house. 
the most obvious objection attaching to the contiguity of a laundry to 
surgical wards, namely, the defilement of the atmosphere by impure 
matters carried into it in suspension by the steam given off during 
ordinary processes of washing dirty linen, is in great measure removed 
by the use of steam, in close iron vessels, for cleansing. But the lessen- 
ing of the danger in one direction, gives rise in this case to an even 
greater in another. The waste steam of the laundry is passed into the 
drains, heating them, and thus favouring decomposition of the retained 
matters there, and the passage of the products of decomposition into the 
interior of the building. Moreover, while the drains are made the outlet 
of the waste steam their proper ventilation will be impracticable. 

A special wash-house exists for dirty bandages in the central area, 
close to the north wing. Here the washing is also effected by steam, 
the waste steam being passed into the main drain at a point where it 
may most mischievously affect the drains of the building. 

* Table IV. — ^Numbeb of Casks of Erysipelas, Fysmia, and Septiciemia, occurring 

ill the several Wards 1875, and to 12th Jane 1876. 
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. f On the I4th January of the present year Mr. Thomas Harrison, F.C.S., at the 
instance of Mr. Messenger Bradley, made an examination of the state of the air of 
the President vard, with respect to purity, as shown by the proportion of carbonic 
acid contained in it. The result obtained is stated as follows : — 

Estimate of the quantity of Carbonic Acid in 10,000 volumes of air. 

Prerideut ward 18. Corridor adjoining 4. Manchester air (average) 4. 

5ee (Clinical Lecture on Septicemia.— £anr«/, vol. I., p. 769. 
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III. The structural arrangements ^hich have been described, appear 
to me itdlj to account for the unsuccess of the various measures vrhich 
have been taken from time to time to prevent the frequent recurrence of 
traumatic infections in the surgical wards. * Other co-operating condi- 
tions have, however, contributed to tlie extension and development of 
the mischiefs arising therefrom, and these conditions, which relate to 
matters of administration, I now propose to consider. 

Although the statement at first may seem paradoxical, it is highly 
probable that the addition of the Barnes Convalescent Hospital to the 
Charity has exercised an unfortunate influence in promoting the later 
prevalence of traumatic infections in the Infirmary. How this has come 
about will be understood from what follows : — 

Notwithstanding that the addition of the convalescent and '* fever " 
hospitals has now practically doubled the available bed accommodation 
of the Charity, this is still insufficient to meet the demands upon it. 
According to a record kept by the house physician, not less than 108 
cases of urgent sickness sent to the hospital, recommended by sub- 
scribers, and proper for admission as in-patients, were, from the 26 th 
October 1875 to the 26th June 1876, rejected from want of accommoda- 
tion. Some of these cases would be received afterwards as beds became 
vacant. To these cases have to be added a coni^derable number of 
urgent cases brought to the hospital without a recommendation, and of 
which number no record has been kept. Numerous undesirable but 
unrecorded rejections occurred also on the surgical side. The al»olute 
rejections of cases for want of room, together with the number of 
patients treated in the Infirmary and from the Dispensary, during the 
past 20 years, as shown In the Infirmary records, are given in the sub- 
joined table (V.)* 

* T1.BLE y. — ^A. — ^Return of Numdeb of Admissions to Infibmjuit, year by year, 
for the past 20 yean ; showing number of Cases rejected from want of room, 
and number of Cases admitted to Convalescent Hospital. 
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t The Monsall "Fever '* Hospital opened 1971, and since the opening "fever" and smiU-pox 
panents have been earned there. 
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The accommodation of the Infirmarj appears, indeed, at all times to 
have lagged behind snch charitable needs, both medical and surgical, of 
Manchester and the surrounding district as it was intended to supply ; 
and to the inadequacy of the building for the number, and in certain 
important respects the kind, gf sick continually seeking treatment in it» 
as much perhaps as to structural faults, is due its abiding unwholesome- 
ness. For while, on the one hand, experience had shown that a larger 
ward space per bed than has yet been secured was required, this larger 
space could only be obtained by a sacrifice of beds such as became 
practically impossible in face of the increasing and already largely 
unsatisfied demands upon the Infirmary ; and, on the other hand, the 
impracticability of satisfying all demands, compelled a selection of those 
of a more serious nature, and the consequent aggregation in the surgical 
wards of cases of injury requiring even larger ward space than had at 
any time been contemplated, if a mischievous state of the ward atmo- 
sphere was to be certainly avoided. No part of ward management, even 
in the most capacious and best-arranged wards, calls for more constant 
and thoughtful care than the distribution of certain kinds of surgical 
cases. ^ The difficulty of providing adequate ventilation for a given 
surgical case varies with the nature of the case — the generation of 
foul products being in some cases no more than in he^th, while in 
other cases it is enormously large; and a ward, which could be 
adequately ventilated if it contained a fair admixture of these two 
classes of cases, may have an entirely unmanageable intensity of 
traumatic atmosphere if only the latter class of cases be received 
^' into it. Such a ward is, in every practical sense of the word, over- 
crowded, and the consequences of surgical overcrowding [namelv, an 
increased liability to the rise and spre^ of traumatic infections] will 
''.arise in it."* Now, while the constant pressure upon the accom- 
modation of the hospital had for one of its results to bring about over- 
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♦ Simcm^^Sixth Annual Report of the Medical Officer of the Privy Council^ p. 70. 
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crowding of the kind here described, the opening of the convalescent 
hospital appears markedly to have confirmed this particular result. For 
convalescent surgical caees, and even other cases not convalescent 
bat admitting of removal,* were drafted off to the convalescent hospital 
to make room for graver cases of disease and injury. During the 
recent prevalence of erysipelas there would appear to have been a 
considerable degree of surgical overcrowding of the wards from time to 
timet ^"^ while the convalescent hospital, from all I can gather, 
would in this manner appear to have exercised a mischievous effect 
upon the wholesomeness of the wards of the Infirmary, it must be borne 
in mind that this result does not detract from the exceeding value of the 
hospital as an addition to the charity, although it furnishes another and 
very manifest illustration of the inadequacy of the Infirmary for the 
surgical work which is done in it. 

Of other administrative conditions which have been referred to as 
contributing to the unwholesome state of the wards, the next in 
importance relates to the control of infection. The traumatic infections 
are peculiarly subtle and readily portable, especially the infection of 
erysipelas. Cardinal conditions for the control of these infections in 
hospital wards are the immediate isolation of the cases as they occur, 
and the strict avoidance of all practices in the case of patients and ward 
management which may disseminate infection : such, for example, as 
the use of sponges, the neglect of disinfecting hands and instiniments in 
passing from case to case, the retention of disused dressings in the 
wards, and the want of proper receptacles for them, together with the 
absence of fitting r^ulations for their removal and destruction, the use 
by the nurses of dresses of porous, unwashable materials, liable if 
soiled by discharges to retain infection, defective means for cleansing 

* Two wards of the conTalescent hospital were occupied hy cases of this kind at 
the time of the inquiry. 

f In examining the surgical register my attention was arrested, haying regard to 
the imperfect registration, hy the number of cases of " gangrpjie,'* following upon 
severe injuries, registered in some years. Thus in 1S72 there were seven cases, in 
1878 four, and in 1874 eight. Two cases only of secondary gangrene were 
registered in 1875, and to the 12th June in 1876. * The register in respect to the 
number of cases in which gangrene may hare supervened is not more accurate than 
in respect to the number in which erysipelas, pyaemia, or septicaemia may have 
supervened. The following observations of Simon touching gangrenous wounds in 
a ward may, perhaps, be usefhlly quoted here : — " Any wound in the unhealthy state 
" which is technically called ' foul ' is in fact a surfooe of decaying animal matter ; 
** that which surgeons call a < slough,' or < mortified ' part, is a dead bit of the animal 
«< body undergoing just such putrefactive changes as it might undergo in the dis- 
'* secting room ; and accordingly if cadaveric decomposition can easily furnish the 
" contagium of erysipelas, every surgical ward of an active hospital must (in 
respect of the natural processes of disease going on in it) be a likely birthplace of 
that contagium. Thus, for instance, if a patient has been admitted with a con- 
tused wound of such severity as involves local mortification [* gangrene,' in the 
^* sense of the word used in the surreal register], that mortification would include 
** in itself an essential liability to the formation of erysipelas contagium." — Sixth 
J^eport, p. 60. 

. . . . '* An attack of any of the traumatic infections has generally the same 
** meaning as an attack of traumatic erysipelas. It is true that any member of the 
" whole series— erysipelas, pyaemia, softening of clot, gangrene, phagedena — ^may, 
*' within a large surgical experience, occur to some considerable extent from causes 
** which are purely personal. And ^especially where such is the origin) one of 
them may occur without the others. But except where personal conditions 
exclusively decide the occurrence of these lamentable infections (and clearly this 
is only to a limited extent) they tend to prevail conjoiiitly or in succession. That 
they differ from one another in the intimate nature of their respective chemical 
processes is possible or even probable ; but that they have in eommon an intimate 
affinity with ordinary putrefactive processes seems to be the leading fact in their 
pathology." — Sixth Beport, p. 62. 
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and disinfecting bedding and bed-linen, and fouled linen generallj, &c. App. No. o. 
The avoidance of the last-named practices is a matter of ordinary HospTtai. 
faospital ward management ; for the secret of success in preventing the ^. HToitos. 
development of traumatic infections in wards is to act sjst^maticallj as Oondftioa^tiSe, 
if every case of wound or injury might become a source of infection to teji'°S?b^' 
other cases: and the measures referred to aim solely in securing the Mr. Netten' ^ 
^eatest attainable cleanliness in all things affecting the injured part ^*^l^«* 
«nd the surroundings of the patient.* One only of these conditions 
obvioasly failed at the time of my inquiry, so far as my observation 
extended, in the ward management of the Infirmary, namely, the want 
of proper impervious receptacles for dressings removed from the 
patients, and for fouled linen before removal from the ward offices. 
The practice, as I saw it, appeared to be to cast them in a heap upon 
the floor of the bath-room until they were removed. 

The efficient isolation of cases of traumatic infections as soon as 
recognised, it must be obvious, will afford the greatest security against 
the spread of the several diseases. If erysipelas occur in a hospital 
it is little likely that the conunon sources of infection will be closed 
unless the cases are strictly isolated. Indeed, the history of the 
recent prevalence in the Manchester Infirmary furnishes an instructive 
illustration of the insufficiency of certain special surgical means, 
directed to prevent the spread and development of this disease, to effect 
these objects, while patients suffering from the malady are still present 
in the building. Three of the surgeons, at the time of erysipelas 
beoomfng epidemic in the Infirmary in 1875, were following methods, 
antiseptic so-called, in the treatment of their cases, which aimed at the 
prevention of traumatic infections. In especial, Mr. Lund, practised 
Mr. Lister's antiseptic method, himself superintending every detail, and 
varying only in one unessential matter, as he thinks, in the preparation 
of the covering material, the ** antiseptic gauze." None of these methods 
obviated wholly the occurrence of erysipelas in the patients subjected to 
them, but the patients under Mr. Lund's care probably suffered less in 
proportion from the infection than the patients under the care of his 
colleagues. What part may have been played by infection or by the 
insanitary condition of the wards in the development of erysipelas 
under these circumstances it is impossible now to say ; but the pro- 
bability of the disease in these instances originating in infection cannot 
be excluded, as wHl presently be seen. 

After the opening of the Monsall Hospital in 1871, cases of erysipelas 
sent to the Infirmary were not admitted there, but were at once con- 
veyed to the former hospital, and to this important extent the chances of 
introduction of the infection into the wards were diminished. This 
rule, has, perhaps, not been so rigidly acted upon as was needfuL 



* ** The roles of hospital hygiene are, in principle, simple enongh. That which 
** makes the healthiest house makes likewise the healthiest hospital — the same 
« fiutidioas and uniyersal cleanliness, the same never-ceasing vigilance against jthe 
** thousand fonns in which dirt may disguise itself in air and soil and water, in walls 
^ and floors and ceilings, in dress and bedding and furniture, in pots and pans and 
^ pails, in sinks and drains and dustbins. It is but the same principle of arrange- 
** ment, but with immeasurably greater vigilance and skill : for the establishment 
<* which has to be kept in such exquisite perfection of cleanliness is an establishment 
*' which never rests from fouling itself ; nor are there any products of its foulness, 
** nut even the least odours of such products, which ou^ht not to be regarded as 
" poisons. Above all, this applies to the fouling of the air within hospital wards by 
« exhalations from the persons of the sick. In such exhalations are embodied the 
•* most terrible poisons of disease — the spreading flame, as it were, of some infec- 
*' tioud, and the explosive fuel of others ; and any air in which they are let accumu- 
«" late soon becomes a very atmosphere of death." — Simon, Siir/A Report, p, 52. 
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During the inquirj, a patient suffering from diseased bones of the foot, 
with commencing erysipelatous inflammation of the superficial tissueB 
above the seat of disease, was admitted into the Infirmary and placed in 
a bed next to a recent case of thigh amputation. A case of dot- 
softening, of erysipelatous origin, in the arteries of a stump (thigh) of 
a fortnight's date, and followed by secondary hemorrhage, had occurred, 
in the ward a few hours before the admission of the patient referred to. 
Cases which were developed in the wards were also sent as quiddj as 
practicable to Monsall. But many of these latter cases did not admit of 
immediate removal ; in not a few, moreover, removal was impossible, 22 
patients having died in the Infirmary during 1875, and to the 12th June 
1876, either from erysipelas supervening upon their injuries, or with 
erysipelas complicating them. These cases, were taken from the 
surgical wards and placed in two wards set apart • for the purpose on 
the first floor of the building, the '^Phillips" and the '^Ferrier." 
Here they remained an undeterminate period under the charge of the 
house physician, and of nurses whose duties wese confined to the two 
wards. I have already described the relations of these wards to the 
wards generally. It is simply necessary to add that the nurses were in 
ordinary communication with their fellow-nurses^ and had free access to 
the remainder of the building, to show that the separation of the patients 
under these circumstances afiorded but slight, if any, security against 
the dissemination of the infection. Moreover, the house phynxnan 
having charge of the erysipelas wards had also charge of the medical 
wards, including the obstetric physician's ward. There can be no doubt 
that the fatal ending of the four instances of tapping for ascites in the 
last-named ward, mentioned in a previous part <^ this report, was due to 
the introduction of the infection of erysipelas into the ward from the 
pryflipelas ward. Isolation such as is needed to limit the spread of 
traumatic infections can only be obtained with certainty in a s^iarate 
building, with separate nursing staff. The Monsall Hospital, on 
account of its distance from the &firmary, does not, unfortunately, meet 
all the exigencies of the case. To provide for the exigency of a 
patient being attaked by a traumatic infection who is not in a state to 
be moved to a distance, detached wards adjoining the Infirmary are 
imperatively needed, if the safety of other patients firom the infection is 
to be secured. 

It is not practicable to indicate the respective parts which the several 
conditions capable of promoting unwholesomeness of the wards, described 
in the two preceding sections, have played in determining the prevalence 
of erysipelas and other allied infections in them. The imperfect regis- 
tration of the several cases prevents this being done, and I have no 
choice but to substitute a general account for those precise details which 
an accurate and sufficient registration would have enabled me to give. 

IV. The questions hitherto considered have referred to the structural 
arrangements and to the administration of the Infirmary. The question 
ofsite remains. Until it was possible to eliminate the effects upon the 
patients received into the wards of the different unfavourable conditions 
which have been described, it would be impracticable to estimate the 
influence exercised by the site of the building. This question must then 
be judged on general hygienic principles. Of the sail upon which the 
Infirmary stands very little precise appears to be known. It is stated to 
be day and "made ground," the original ground have doubtless been 
much disturbed in the process of building the Infirmary and forming the 
area about it. Such objections indeed as attach to a soil, on account of 
its being retentive of moisture, for the site of a hospital can hardly hold 
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here, it may be inferred, under these conditions and after, saj^half a Apf^o.6. 
century's deep subsoil drainage, when doubtless they have become hospitai 
practically inappreciable. Such evils of site an may exist in relation to HtoiAss. 
son will be those (aa yet to be ascertained by actual inspection) which ^^tiSo'o^tiS 
may h&ve been created by particular foulings of the soil from sewa^ j^^hMtob'^ 
leaking and soaking through the walls of imperfect drains. The atmo- Mr. Ketten' ^ 
sphere in which the Infirmary stands, overladen with the smoke and dust K><^ol^«* 
of a -vast manu£atcturing city, and the great noisiness of the streets sur- 
rounding the area within which the building lies, are both objectionable ; 
but the uncleanliness of the outer atmosphere is not of that sort, and 
the disquiet from the noise of the street is not, as seemed to me, so 
considerable as to fumif^h any serious reason for a change of site, if 
such change involved the sacrifice of the condition which is of first 
moment in a great surgical hospital, namely, readiness of access for the 
ijyured. 

V. I now pi-oceed to answer categorically the questions put by the Sumilljtafd 
Site Commit(e3 in their several resolutions of the 13th and 23rd March g^Sriovsoi 
1876, and to summarise in this manner the conclusions I have arrived p itb Oo m" 
at in the preceding report. The recommendations arising out of these 
conclusion:?, and various mattera related therewith, will form the subject 
of tbe concluding section. 

1. ^^ As to the salubrity of site in reference to the Infirmary require" 
menis.** — ^No data exist which would permit a judgment to be formed of 
the infiuence of the site upon the progress of patients treated in the 
Infirmary. The question must be dealt with on general hygienic 
principles, and from these I infer that, while the site is open to objection 
in several respects, the disadvantages attaching to it are not of a nature 
to outweigh the more serious consideration which attaches to readiness 
of access to a surgical hospital for the population it is intended to 
serve. 

2. " The sanitary condition of the hospital^ including drainage:* — 
The sanitary condition of the hospital is bad, whether estimated jiA-'om 
the prevalence of erysipelas and of other traumatic infections within the 
wards, or from its dose packing from basement (cellars?) to garret, with 
norses^ patients, and servants and the staff generally, or from the 
generally too crowded state of the wards, and especially from the 
surgical overcrowding, or from the utterly faulty plan and construction, 
and present excessively foul state of its drainage. 

3. '' The suitability and adaptability as regards construction and 
accotnmodatioji/* — Bad as is the existing sanitary condition of the 
Infirmary, and consequent unsuitability for hospital purposes, the 
building ought not to be condemned unconditionally. Its adaptability 
for hospital purposes will, however, in my opinion, depend upon 
changes being made which in their nature will so seriously diminish the 
usefulness of the present building, without affording such surety of 
success as is desirable, that it will become a question, apart from all 
consideration of the costs these changes would involve, whether they 
should be entertained as an alternative to the erection of a new hospital 
or hospitals. The changes referred to are described in the following 
section. 

VL In the recommendations which here follow I propose to answer Eecommbitdjl- 
the questions of the Site Committee as to (a.) the " suitability (of the "'"'" 
Infirmary) to meet modem requirements in regard to hospitaJ. accom- 
modation," and (b) "as to any alterations which may be thought 
necessary." 

(a.) The first of these questions, as I understand it, regarding the 

h2 
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App. No. 5. During the inqairjy a patient suffering from diseased bones of the foot, 

HowTAL with commencing erysipelatous inflammation of the superficial tassaes 

HxeiivB. above the seat ofdisease, was admitted into the Infirmarj and placed in 

§i«^ondf^ a bed next to a recent case of thigh amputation. A case of dot- 

-S^I^niAiyt softening, of erysipelatous origin, in the arteries of a stump (thigh) of 

i^'^Sb^' ^ a fortnight's date, and followed by secondary haemorrhage, had occnrred 

BadcUffe.: in the ward a few hours before the admission of the patient referred to. 

. Cases which were developed in the wards were also sent as qoicklj as 

practicable to MonsalL But many of these latter cases did not admit of 

immediate removal ; in not a few, moreover, removal was impossible, 22 

patients having died in the Infirmary during 1875, and to the 12th June 

1876, either from erysipelas supervening upon their injuries, or with 

erysipelas complicating them. These cases, were taken from the 

surgical wards and placed in two wards set apart . for the purpose on 

the first floor of the building, the <' Phillips" and the ''Fenier." 

Here they remained an undeterminate period under the chai^ of the 

house physician, and of nurses whose duties were confined to the two 

wards. I have already described the relations of these wards to the 

wards generally. It is simply necessary to add that the nurses were in 

/ordinary communication with their fellow-nurses,' and had free access to 

the remainder of the building, to show that the separation of the patients 

under these circumstances afforded but slight, if any, security against 

the dissemination of the . infection. Moreover, the house physician 

having charge of the erysipelas wards had also charge of the medical 

wards, including the obstetric physician's ward. There can be no doubt 

that the fatal ending of the four instances of tapping for ascites in the 

last-named ward, mentioned in a previous part of this report, was due to 

the introduction of the infection of erysipelas into the ward from the 

erysipelas ward. Isolation such as is needed to Umit the spread of 

traumatic infections can only be obtained with certainty in a separate 

building, with separate nursing staff. The Monsall Hospital, on 

account of its distance from the Infirmary, does not, unfortunately, meet 

* all the exigencies of the case. To provide for the exigency of a 

patient being attaked by a traumatic infection who is not in a state to 

be moved to a distance, detached wards adjoining the Infirmary are 

imperatively needed, if the safety of other patients firom the infection is 

to be secured. 

It is not practicable to indicate the respective parts which the several 
conditions capable of promoting unwholesomeness of the wards, described 
in the two preceding sections, have played in determining the prevalence 
of erysipelas and other aUied infections in them. The imperfect regis- 
tration of the several cases prevents this being done, and I have no 
ehoice but to substitute a general account for those precise details which 
an accurate and sufficient registration would have enabled me to give. 

8iTB 07 Ivrnt- IV- The questions hitherto considered have referred to the structural 
MAST. arrangements and to the administration of the Infirmary. The question 

of site remains. Until it was possible to eliminate the effects upon the 
patients received into the wards of the different unfavourable conditions 
which have been described, it would be impracticable to estimate the 
influence exercised by the site of the building. This question must then 
be judged on general hygienic principles. Of the soil upon which the 
Infirmary stands very little precise appears to be known. It is stated to 
be clay and "made ground,'* the original ground have doubtless been 
much disturbed in the process of building the Infirmary and forming the 
area about it. Such objections indeed as attach to a soil, on account of 
its being retentive of moisture, for the site of a hospital can hardly hold 
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here, it msj be inferred, under these conditions and after, say, half a App.No.5. 
century's deep subsoil drainage, when doubtless they have become hostitai 
practically inappreciable. Such evils of site sm may exist in relation to ^^ ^^*?^** 
soil will be those (as yet to be ascertained by actual inspection) which omdition of% 
may ha?e been created by particular foulings of the soil from sewage ^^1,^^°?'^ 
leaking and soaking through the walls of imperfect drains. The atmo- Mr. Nett«n' ^ 
sphere in which the Infirmary stands, overladen with the smoke and dust ^•<^<»Uflie. 
of a vast manufacturing city, and the great noisiness of the streets sur- 
rounding the area within which the building lies, are both objectionable ; 
but the uncleanilness of the outer atmosphere is not of that sort, and 
the disquiet from the noise of the street is not, as seemed to me, so 
considerable as to furnii^h any serious reason for a change of site, if 
snch change involved the sacrifice of the condition which is of first 
moment in a great surgical hospital, namely, readiness of access for the 
ii\yared. 

V. I now pixxseed to answer cat^orically the questions put by the B vmuam yaxd 
Site Commits e3 in their several resolutions of the 13th and 2drd March qSStiotiov 
1876, and to summarise in this manner the conclusions I have arrived " ""5^ *' 
at in the preceding report. The recommendations arising out of these 
oonclusioni, and various mattera related therewith, will form the subject 
of the concluding section. 

1. ^^ As to the salubrity of site in reference to the Infirmary require" 
ments*^ — ^No data exist which would permit a judgment to be formed of 
the infiuenoe of the site upon the progress of patients treated in the 
Infirmary. The question must be dealt with on general hygienic 
principles, and from these I infer that, while the site is open to objection 
in several respects, the disadvantages attaching to it are not of a nature 
to outweigh the more serious consideration which attaches to readiness- 
of access to a surgical hospital for the population it is intended to 
serva 

2. " The sanitary condition of the hospital^ including drainage.-' — 
The sanitary condition of the hospital is bad, whether estimated irom 
the prevalence of erysipelas and of other traumatic infections within the 
wards, or from its dose packing from basement (cellars?) to garret, with 
nurses, patients, and servants and the staff generally, or from the 
generally too crowded state of the wards, and especially from the 
surgical overcrowding, or from the utterly faulty plan and construction,, 
and present excessively foul state of its drainage. 

3. " The suitability and adaptability as regards construction and 
accommodation,^ — Bad as is the existing sanitary condition of the 
Infirmary, and consequent unsuitability for hospital purposes, the 
building ought not to be condemned unconditionally. Its adaptability 
for hospital purposes will, however, in my opinion, depend upon 
changes being made which in their nature will so seriously diminish the 
usefulness of the present building, without affording such surety of 
success as is desirable, that it will become a question, apart from all 
consideration of the costs these changes would involve, whether they 
should be entertained as an alternative to the erection of a new hospital 
or hospitals. The changes referred to are described in the following 
section. 

VL In the recommendations which here follow I propose to answer Ebcommbitda^ 
the questions of the Site Committee as to (a.) the ** suitability (of the **^^*- 
Infirmary) to meet modem requirements in regard to hospital accom- 
modation," and (b) ''as to any alterations which may be thought 
necessary." 

(a.) The first of these questions, as I understand it, regarding the 

h2 
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App. No. 6. Buitabilitj of the Infirmary to meet hospital requirements as it is no^w 
HO0FITAL commonly accepted that they should be, wherever it is practicable to 
HToiivB. obtain them, is readily answered. The Infirmary is not only not suitable 
Con%timu>ftSe *^ ™^* ^°^^ requirements, but -the changes involved in adapting it to 
Eoyal Inflrmary, them would, on the one hand, render necessary a sacrifice of probably at 
Mr^N^Uen ' ^ Icast One half of the beds, and, on the other, would, I surmise, involve 
BAddiffe. practically (indeed this would be the easier course) a reconstruction of 

the building. 

(b.) The second of the questions stated, namely, *' as to any alter- 
ations which may be thought necessary," in view, as I read it, of the 
present building being still retained in use as a hospital, is complex. In 
dealing with it, as will already have been inferred finom the preceding 
report, administrative as well as structural matters have to be considered. 
Treating this question quite independently of the preceding question, 
the recommendations relating to it, which appear to me to arise oat of 
the inquiry, are as follows : — 

1. A» to Structural Arrangements, 

(a.) The waterclosets, bath-rooms, and slop-sinks should be removed 
from within the body of the building and placed in projections to bo 
built for the purpose, which would admit of efficient cross- ventilation of 
such offices and approaches thereto. The whole of the drains also 
should be placed exterior to the building, and, under the supervision of 
a competent engineer, they should be properly re-planned and recon- 
structed, due regard being given to their efficient ventilation and to the 
interposition in every instance of communication with the interior, 
whether by means of soil-pipes, sink-pipes, or other pipes, of sufficient 
ventilating breaks between them and their connexion with the main 
drains, and between the latter and the public sewers. Preliminary to 
these changes a complete exploration of and about the basement of the 
building would be necessary for the discovery of forgotten drains, or it 
may be cesspools, and for the removal of existing drains and cesspools, 
(if cesspools be found), making good, after their removal, all con- 
taminated soil occasioned by leakage or soakage from them. 

(b.) The plan of water supply requires to be rearranged, water pipes 
being remove<l from drains and their near neighbourhood, and separate 
cisterns for the waterclosets provided. 

(c.) The arched ceilings of the wards on the second floor should be 
freely lighted by dormer windows capable of being opened, even if this 
alteration should involve considerable reconstruction. 

(d.) Parts of wards on the second floor beneath the shadow of the 
porticoes should be disused and converted to some other purpose. 

In making these recommendations I repeat substantially the recom- 
mendations of the medical staff of the Infirmary made in 1861, and again 
in 1863. 

2. As to the provision for Traumatic Infections, 

A detached building, with separate kitchen and offices, and accommo- 
dation for a dPstinct nursing staff, is essential, adjacent to the Infirmary, 
for the immediate reception of cases of traumatic infection developed 
within the wards, which do not admit of removal at the moment to 
Monsall. A building of two wards containing four beds each (one ward 
for males and one for females) would probably be amply sufficient for 
this requirement of the Infirmary. A building of this class, constructed 
on the principles applicable to infectious-disease hospitals, should be 
regarded as nn essential part of every surgical hospital. 
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3, Ai io eeriatn Administrative Arrangemenis, App. No. 5. 

{cu) The number of beds should be diminished, and in the surgical Hospital 
wards they should be diminished to one half, the beds to be placed on onSe&Suwy 
the window side of the ward, the opposite side being lefl unoccupied. Condition of the 
This arrangement would in the narrower wards leave an interval of SinSiSSr?^' 
11^ feet, and in the broader wards of 13 feet, between the ends of the Mr. Xetten' 
beds and the opposite wdl, giving a space which is not greater than the ^*"*'***^' 
vacant floor space in newlj constructed metropolitan hospitals. 

(6.) Provision is required of proper impervious vessels for the recep- 
tion of the dressings removed from patients and of fouled linen, pending 
their removal' from the ward offices and destruction or cleansing. 

{c,) Regulations are needed for the guidance of the resident medical 
staff on the admission of cases of probable traumatic infection, such as I 
Lave described in a previous paragraph (p. 101). 

Although there was little in the ward management that struck mj 
attention unfiivourablj during the inquiry, in view of the facts noted in 
the two preceding paragraphs I venture to suggest, for the consideration 
of the medical staff, whether that nicety of management, which is the 
great safeguard of surgical wards, has been secured so fully as they have 
desired. 

(</.) It is not only requisite that the general registers of the Infirmary 
should be kept fully and accurately (and to this end a Registrar was 
appointed while this inquiry was in progress), but it is also requisite 
that a special raster should be kept of the infectious diseases, trau- 
matic and other, originating or introduced into the hospital, whether 
among patients or attendants. Unless this be done, and the different 
facts necessary to understand the source of the infectious malady are 
recorded at the time, it is impossible to know whether the necessary 
tendency to fouling of the wards is duly controlled, and the liabilities to 
infection kept in check. This register should be submitted to the 
Weekly Board and to the medical sti^ at each of their meetings.* 

(e.) Carefully drawn plans! of the drainage and the water supply 
should be prepared, and at all times accessible in the Infirmary. The 
drainage plans should show the position and indicate the nature of every 
trap and ventilation aperture. It is a useful practice to have these plans 
suspended, for ease of reference, in the Board Room, or in the Secretary's 
Office. 

(/I) The Manchester Royal Infirmary is fortunate in having a Medical 
Superintendent who exercises a general control over the sanitary state 
of the building. To the existence of this office, and especially to it9 
present incumbent, it is owing that the mischievous effects of the 
different structural and other sanitary shortcomings, described in this 
report, have not been even more serious than the records show. But I 
venture to suggest that the house surgeons and house physicians should, 
subject to the control of the Medical Superintendent, be made definitely 
responsible for the sanitary ^regulation of the wards and ward-offices 
under their charge. 

4. As to other questions, 

(a.) I entertain a very strong opinion of the unwisdom of a Dispensary 
with its out-patients' rooms, and of a dead-house and post-mortem room, 

^ **lt ought to be accepted as an axiom in hospital management, that any con^ 
cwrrence t^ cases of traumatic infection originating within the hospital, or any 
^vreadiDg of febnle or other contagion to even a single patient within the hospital, 
is concImiTe reason for inquiring whether the fundamental difficulty of hospital 
management [to wit, the maintenance of due ventilation and of such details of 
practice condaoiTe to the fastidious and universal cleanliness before described] has 
not been here onskilfhlly met." — Simon, Sixtli Jieport,jt. 65. 
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being sitnated within a building laigelj devoted to surgical purpoees, 
tbe Dispensary having direct communication with the building. I think 
it unwise also that a large general laundry, even when managed so 
excellently as that of the Manchester Infirmary^ and a special bandage 
laundry, should be so closely contiguous to surgical wards. The Dis- 
pensary and the dead-house and post-mortem room should be in detached 
buildings, and the laundry should be removed eleewhere. The bandage 
laundry should be done away with, and fouled bandages should be burnt. 
{b,) The drains of the building should not serve as outlets for the 
waste steam of the laundries and boiler-house. This should be got rid 
of in some other manner. 

It will have been observed that the recommendation made to diminish 
by one half the number of the patients in the surgical wards would still 
further lessen the already overtaxed ability of the Trustees to satisfy the 
demands made upon the Infirmary. As I have before stated, on amount 
of work appears to have been continuously thrown upon the Infirmary 
beyond its sanitnry capacity. This undue pressure upon the resources of 
the Infirmary has been a main cause of its unwholesomeness. If, on the 
one hand, the recurrence of epidemics of fatal hospital maladies within 
the wards, and the constant liability of the wards to these maladies is to 
be avoided with certainty, the diminution in the number of beds which I 
have advised is, I believe, essential. If, on the other hand, the work of 
the charity is to continue of its present magnitude, and provision is to be 
made for its future increase, a considerable addition to the ward accom- 
modation of the Infirmary will he needed either on tlie present site or on 
some other site. It is desirable that this consideration should be had in 
mind in discussing the foregoing recommendations. Whether the neces- 
sity of such addition (for T apprehend that any restriction of the benefi- 
cent labours of the Charity, on the one hand, or the perpetuation of the 
present unfavourable conditions under which it works, on the other, is 
practically inconceivable) renders it unadvieable to continue the existing 
building is a question which is not within the province of this report to 
discuss. My duty is ended with this reference to it. 



NOTE L 

Rboistered Cases of Traumatic Infections occurring in the Royal 
Inpibmart, Manchester, during 1875, and to the 12th June 1876. 



1876. 
Janiiarj 
Pebruary 

MM«h 
April - 

May • 

Juae - 
August 



September 



Injury for which P&ticnt 
admitted. 



Secondary 
Affection. 



Ward. 



Surgeon. 



Scalp wound 
Compound fractured leg 
Smuhed leg 

Bo. 
Lacerated scalp • 
Seoondaiy ■yphilii 
Fractured leg 
Morbus coxfe 
Compound fractured leg 

DisesBed bone 
Epithelioma, leg - 
Ununited flracture - 
Diseased elbow joint 
Fractured fibula - 
Bnohondroma of stump 
after Symes' operation. 
Lipoma, groin 



Erysipelas 

vo. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Septicfemta 

Do. 
Erysipelas 

Do. 

Do. (hand) 

Do. 

Do. 



Do. 



White - 

Do. 
Albert 

Do. 
President - 
Job Hindley 
Treasurer - 
Moflley 
President - 

Do. - 
Dauntesey Hulme 
Jenny Lind 
Job Hindley 
Moeley 
Treasurer - 
Jenny Lind 



• I Humphrey Nichols 



Mr. Heath. 
Mr. ScNitham. 
Mr. Bowring'. 

Do. 

Do. 

Do. 
Mr. Heath. 
Mr. Lund. 
Mr. Heath. 

Do. 

Do. 

Do. 
Mr. Lund. 

Do. 
Mr. Bowring. 
Mr. Heath. 

Mr. Bnulley. 






'•» 



r 
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An. No. B. 


— 


Injiinr for which Patient 
admitted. 


Beoondaxy 
Affection. 


Ward. 


Burgeon. hospital 

HTOXtoX. 


*fl^»M 


1 


OnthcSanitaiy 


Oeteber - IHecased elbow joint 
Biieaaed tanas - 


Biysipelas 


JennyLind 


^ ^ ^» (Condition of tM 
Mr. Bradley. Boyal Inflrmaif* 

^« Hsficheater.b? 


lBucoinft,tibia: AmpuiiUi(m 


Do. • 


Dannteny Hnfane 


Mr. Heath. Mr. Netten 


\Vractui«d aknU. left leg. 


Do. 


AUoe 


Mr. Lund. Badoliffe. 


\ andaann. 








\T71oer,leK - 

I lAceratod tcalp - 


Do. 

Do. 


Humphrey Nichola 
Mosler - 
Job mndley 


Mr.Heath. 
Mr. Bownng. 


I Tracunatle anenrism (fe- 


Septicnmia 


Do. 




moral). 








XCuvfsnibeir - 


QsnfcrBne^ toes 
Compound dislocation, 
tanas. 


BiysiMdai 


Jenny Lind 
Treasurer- 


Mr. Bradley. 




GoDpound flraetux«b tibia 


Do. 
Do. 


Alice . - Kr.Heath. 
Do. - - Do. 




Compound fraotored leg - 
BaptorMl metbxa - 


Pywmia- 


Do. 


Do. 




Do. 


Treasurer • 


Mr. Lund. 




Compound fractoro, ole- 


Sryiipdas 


Alice 


Mr. Heath. 




cranon. 










Dialocafted ankle - 


Do. 


Humphrey Nichols 
Pftddent - 


Mr. Bradley. 




Tanrtatud frrrmnn 


Do. 


Do. • 


I>eceinber - 


Lacerated scalp 


Do. 


Do. - 


Do. 


Compoond (ractnre. fore- 


Do. 


Humphrey Nichols 


Do. 


Contused wound* soalp 
Compound traemre, nron- 
talbone. 


Do. 


Do. 


Do. 


Do. 


President - 


Do. 


Oompoond fWictnra, ann - 


Do. 


Do.- 


Mr. Lund. 


1 Contused wound, scalp - 
Contused back and side - 


Do. 


Job Hindis 


Mr.Southam. 


Do. (leg) - 


President - 


Mr. Lund. 




Bum, face and arm 


Do. 


Byrom 


Do. 


Scirrfans, breast: Opera- 

turn. 
Chronic Synoiitis, knee * 
Fractured fibula - 


Do. 


JennyLind 


Mr. Heath. 




Do. iHob) ' 

Site: 


Alexandra 
Treasurer - 


Mr.Biadlej. 

Mr. Lund. 




NemMto, tibia 


Jenny Lind 
Job fiindley 
Jenny Lind 


Mr. Biadley. 




Caries, OS calcis 


Do. (foot) . 


Mr. Bowring. 




Sdrrhns, breast - 


Do. 


Do. 




lacerated woundB* axilla 


Do. 


President - 


Do. 




andknecu 










l4Merated wound. Cace - 
Urinary fistula : Perineal 
SeeHon. 


Do. 


Alice 


Do. 




Pynmia - 


Dauntesey Hulme 


Mr.Heath. 




Lacerated wound, forehead 


Erysipelas 

Do. (flue) - 


Alice - , ^ - 


Mr. Bradley. 




lacerated woond, leg 


Humphry Nichols 


Do. 


Tetonury • , Amputation, Imt - 

I Compound traeture, leg - 


Do. 
Do. 


Do. 

Treasurer - 


Do. 
Do. 


VMdi 


Caries of femur: Op«fa- 

tum. 
Cteiee of tibia : Operation 


Do. 


Humphrey Nichols 


Do. 




Do. (leg) - 


Job Hindley 


Mr.Bowriag. 




Smash (compound) 
ihoulder: AmpntaUon. 


Do. 


Peel 


Mr. Heath. 












Fractured base of skull - 


Do. (face) - i Treasurer • 


Mr. Bowring* 




Compound ftncture, leg - 


Septicaemia 


President - 


Mr. Bradley. 


Apra> 


Do. do 
Simple IkactmreL leg 
Cancer of testicle: Opera- 

ti<m. 
Fractured thigh - 
Strumous disease, knee 


Eiysipelas 
Do. 


Dauntesey Huhne 
Albert - 


Mr. Heath. 

Do. 
Mr. Lund. 




Do. 


Dauntesey Hulme 


Mr. Bowring. 


Mmj • 


Do. 


Jenny Lind 


Do. 




Joint: AmmOation. 
Compound Pott's fracture 


Do. (leg) - 


Dauntesey Hulme 


Mr. Lund. 




Contused scalp wound - 


Do. 


Hosley 
President - 


Do. 




Fractured fibula - 


Do. 


Mr. Bowring. 




Compound fractureof tibia 
and fibula. 


Do. 


Mosley 


Do. 




Ulcer, foot - - - 


Do. 


Alexandra- 


Do. 


June to tbe 




Phlegmonous 


President - 


Do 


18th. 




ervsipelas. knee. 
(ixmbtfUi whe- 
ther admitted fox 
this affection.) 


1 






Punctured wound, radial 


Erysipelas 


Alexandra - 


Do. 




artery. 










Caries, tarsus 


Do. 


Job Hindley 


Mr. Bradley. 



N.B. — It is uncertain whether all sui^cal operations performed in 
the above cases have been registered. 
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NOTE II. 

In consequence of the state of things disclosed by the inquiiy, I thought it 
necessary, in view of the immediate exigencies of the case, to submit the 
following recommendations to the Medical Committee : — 

1. That a temporary separate building or a tent should be provided within 

the precincts of the Infirmary, with a separate nursing staff, for the im- 
mediate isolation of cases of erysipelas or of other traumatic infection 
occurring in the Infirmary, and wnich are not in a state for removal to 
Monsall; and that arrangements be made to prevent, for the time 
being, association between the nursing staff of the separate building or 
tent, and the nursing staff of the sui^cal and medical wards. 

2. That the state of the drains of the Infin&ary requires immediate attention, 

this state having probably exercised a ver^ important influence in the 
determination of tne late and present perustence of fatal traumatic in^ 
fections in the surgical wards. But, naving rq^rd to the excessive 
foulness, and U> the radically bad design and construction of the drains, 
the necessary work of cleansing and reconstruction cannot safely be 
effected while the patients and resident staff remain in the Infirmarv. 

It is suggested that, perhaps, as least interfering with the usefulness 
of the Infirmary, arrangements might be made for the removal of the 
cases and staff to Cheadle, and for the provision of necessary additional 
temporary accommodation there, inmuding an isolated ward for 
traumatic infections, so much of the Infirmary only being retained in 
use during the process of drain cleansing and reconstruction as ia 
absolutely necessary for casualties. 
23 June 1876. J. N. R. 

These recommendations were adopted by the Committee, and communicated 

to the Weekly Board. Arrangements are now being made for carrying them 

into effect. 



NOTE ni. 



Plan of drainage 
inaccttiate. 



Two outfalla for 
drainage. 



Market Street 
outfall. 



Extract from Mb. Rogeiks Field's Report on the Drainage of the 
Royal Infirmary, Manchester, dated September 2l8t, 1876. 

... In order to ascertun with certainty the present condition of the drainage, 
I had a large number of openings made both inside and outside the building, 
and from these it soon appeared that the sketch plan of the drauis supplied ro 
me was extremely inaccurate, often in very important particulars. For ex- 
* ample, the drain from the post-mortem room, which on tbe plan referred to 
was shown to pass outside the building, was found reidly to (ass inside for its 
. entire length along the corridor underneath the surgical wing. I therefore 

found it necessary to have the plan revised It is certain, however, 

from discoveries made during the examination, that there are still many 
inaccuracies which nothing but a complete opening up of the drains f^om end 
to end will ever enable to be set right. 

The drainage of the Infirmary appears to have two outfalls only, so far as 
could be ascertained— one into the Market Street sewer, and the other into the 
Parker Street sewer. 

The outfall into Market Street takes the chief part of the Infirmary dnunage, 
and consists of an old-fashioned oval drain of large dimensions. I personally 
entered and examined this drain by means of the manhole where it leaves tbe 
building, and from this examination and the report of the Corporation Surveyor, 
it appeals to be in fair condition, and the levels taken show that it has a good 
fall. Though, however, the outfall drain itself was on the whole satisfactory, 
its connexion with the system of drainage from the Infirmary was by no means 
so. This connexion consisted of a large "dip trap,'' probably constructed 
with a view of preventing the sewer gas from the town sewers entering the 
infirmary drains. Upon the injurious effect of this trap in confining the foul 
gases beneath the building I shall have to speak further on. I may at once 
state, however, that the construction of the trap is such that it forms a cesspool 
for retaining solid matter, and that when exammed by myself and my assistant 
on two different occasions, this cesspool was full of moat filthy deposit. It 
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win be seen, therefore, that the trap is in reality a generator of foul gaaes, Apr. No. 6. 
and only adds to the evil it was intended to prevent. „ ~~* 

The out&ll into Parker Street sewer is an old square brick drain, and when Htc^Stb. 
opened at the back of the laundry was in a very bad condition, with a large on th« Banituy 
amonnt of very foul deposit. I was unable to ascertain exact particulars about Condition of ttie 
the Parker Street sewer, but from such information as I could get it would SSJchSuJJbT' 
^pear that the fall of the Infirmaiy drain was only moderately good. Mr. Netten' 

Proceeding now to the internal drainage of the Infirmary, i will not trouble Badclifle. 
yon with more details thsn I can help, but will state the general result of my l^l^er Streel 
examination, with a few only of those particulars which appear necessary to ^^^^^ 
make ihe matter dear. ijjf™*' ^'^^ 

The drains are, almost ^thout exception, old square brick drains with flag oonditiont of 
tops, sometimes with flat* bottoms, and sometimes with the "inverts" or drmins Tsry bsd. 
botktoma slightly rounded. Owing to the inaocuraqr of the plan it was im- 
possible to asoortsin with any precision the falls of the drains, but they are 
certainly veiy iziegular and many of them slight. In nearly every place 
examined the smell was very bad, especially on the drain being first opened. 
The amount of deposit formed was very variable — ^in some places little or 
none at all, and in others very considerable. Speaking generally, the drains 
on the west side of the buildmg (that b to say, those nearest the ^Market 
Street outfiaU) were oomparativdy clear, and those on the east side of the 
building (futhest from tnis out&U) were very foul. The drain under the 
corridor near the servants' and nurses' bedrooms in the basement was especially 
bad, and, in fact, in as foul a condition as I have ever seen any drain, lliis 
dram was about half full of deposit (in places even more than this), and the 
■meU was perfecfly intolerable. At one point two lead pipes were found with 
open ends dipping into the slime ; it could not be ascertained where these pipes 
came from, but mej were supposed to belong to an old sink or sinks now 
removed, and if so it is impossible to say what harm they may be doing by 
oonducting sewer air into unsuspected places. 

In addition to the dip-trap on the main outfall drain to Market Street, j^^ dip-trapa. 
already alluded to, there are many other traps of faulty construction which 
retain foul matter. In one case particularly I found a dip-trap at the foot of 
a soil pipe. A trap of this kind is, as already explained, slways more or less 
of a eesspool ; and the case referred to was no exception to the rule. It need 
hardly be pointed out that to place a cesspool immediately at the foot of a soil 
pipe IS a grit vous error. Evei^ time the closets are used the foul matter in the 
eesspool is churned up, liberating foetid gases in the soil pipe, whence they 
will probably find their way into the house. In the case of the Infirmary 
this rtsnlt must inevitably ensue from the absence of ventilation in the soil 
pipes, which will hereafter be referred to. 

On the west side of the house, at a spot underneath the window of the Water pipe in 
storeke^er's room, was found a lead water pipe, which passed directly through ^L^°* 
a drain just at the point where a soil pipe from closets on the upper floor 
discharged into the drain. The pipe appeared as if purposely bent down to 
enter the drain, when there was not the slightest resson why it should not have 
taken another course. On investigation it was found that this pipe was 
charged with water, and was in direct communication with the general supply 
of the house. I need hardly say that a more abominable arrangement could 
scarcely be devised, for whenever the pressure in the pipes is relaxed, either 
through their being emptied for repsirs or from other causes, foul gases, and even 
sewage itself, would innllibiy enter the pipe if the slightest leak existed, and 
might thereby contaminate a part, if not the whole, of the drinking Muter of 
the establishment. That such leakage is not aa impossibility is shown by the 
&Gt that the plumber who made the hole by which the lead pipe was tested 
closed the same with a wooden plug, and, on my remonstrating, stated this 
was the method he usually adopted, and that there were a number of holes 
closed in this way in the Infirmary. It need hardly be pointed out that the 
rotting of such plugs must sooner or later ensue, and leakage consequently 
take place. 

In nearly every case the drains, when opened, were found to be more or less sieui in drains, 
charged with steam, and in many cases the amount of steam was so great as to 
render the inspection a matter of great difficulty. This steam appeared to 
come chiefly from three sources, viz., from the steam engine (the exoaust from 
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wbioh goes into the dnuns), the bandage washing room, and the laundiy. In 

ike case of the bandage room the steam came forth with such force from the 
"eye" communicating with the drain under the room that it was impossible 
even to look into it. 

Rat-runs exist in many places, and rats infest the premises. To what extent 
these runs communicate with the drains it is of course impossible to saj with 
certainty; but I have not the slightest doubt, from what I saw, that such 
communications do largely exist. For instance, on one occasion, on lifting the 
iron covers over the water pipe running parallel to the drain on the east side 
of the centre quadrangle, steam issued, accompanied by a foul smell, showing 
that a conununication existed between the channel in which the pipe lay and 
the drain. Rats were also seen in the drain close to this point. 

The drains appear to be almost absolutely without ventilation, the only 
exception being some small air pipes at the top of the soil pipes, which froni 
their size and construction are practically useless. 

I will now proceed briefly to describe the internal sanitary arrangements. 

llie water-closets are in many cases Ycry badly situated in the centre of the 
building, especially those on the baaement and ground floor. Two of these, 
if not more, were practically without ventilation of any kind, and the air in 
them was s^ing and unbearable. The apparatus is in many cases defective, 
and it is only in a very few instances that separate cisterns are provided. The 
soil pipes are prolonged upwards through the roof, but terminate in a moat 
extraordinary manner. In every case the soil pipe is carried actually into the 
main cistern which furnishes the general water supply, and ends in a moveable 
vertical coil, forming a trap below the water line of tiie cistern. Into this coil 
(which can be lifted out of its seat to empty the cistern) there are two openings, 
one to act as an overflow for the cistern, and the other to receive the ram water 
from the roof. The small air pipes already referred to are connected to the soE 
pipes just below the above-mentioned coil. These air pipes are generally about 
{in. diameter, and are carried horizontally or b^ a verj^ tortuous course into 
the open air. It need hardly be stated that a |m. pipe is so utterly insufficient 
to ventilate the 4 in. soil pipe (40 times its area) that there may be practically 
considered to be no ventilation at all. 

I must specially refer to the out-patients' closets, which are exceptionally 
bad. Their situation would not be objectionable were it not tiiat they are 
directly beneath the steps by which the out-patients have access to the Infir- 
mary. The constructive details, however, are most faulty, and the general 
condition of the closets is so foul as to render them almost unapproachable. 
They are intended to be what are known as trough closets, but the iron 
trough under the seats, instead of discharging its contents directly into the 
drain, is emptied into a cesspool beneath the trough, which cesspool com- 
municates by a valve with the drain. The iron trough is supposed to be 
emptied and flushed into the cesspool every day, and the cesspool emptied and 
flushed into the drain every two or three months. The complete operation 
was carried out during the progress of this investigation, and will not be for* 
gotten by anyone that witnessed it. 

The sinks, baths, and lavatories are all connected directly with drains or 
soil pipes, and it is even doubtful if some of them have any traps on their 
waste pipes. In one or two cases the traps are rendered useless by careless 
arrangements. 

The overflows from the cisterns, as already stated, pass direct into the soil 
pipes. The cisterns themselves are of lead and uncovered, and the nun 
water passes over them in open gutters which discharge into the soil pipes, 
terminating in them as already described. In most cases the same cisterns 
are used for water-closets and the general supply. 

Though strictly more a medical than an engineering question, h think I 
ought to refer to the positions of the post-mortem room and dead-house. 
Both appear to me to be badly situated, especially the latter, which is com- 
pletely under the surgical wing. 
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On April 6, 1875, Mr. Simon, at that time Medical Officer of 
the Board, brought before the President a proposal that I should be 
charged with the large inquiry on which the following is mj first 
report, — a general inquiry, namelj, which I was to cany on at such 
times as mj other office-engagements would allow, into '^ the effluvium- 
*' nuisances which arise in connexion with various manufacturing and 
<< other branches of industry, specially with regard to the effect upon 
<' health of each such nuisance, and to the degree in which the nuisance 
'< can be prevented ;*' and the President having approved this proposal, 
I thereupon received my instructions from Mr. Simon, and 1 commenced 
the inquiry in November 1875. From the nature of the inquiry it has 
been impracticable to pursue it in any systematic order. It Las been 
necessary to make inquiries, and to visit establishments of the same 
kind of business, in many different places ; and, on the same day, perhaps, 
to visit various kinds of business establishments in the same place. I 
am by no means sure that all branches of industry producing effluvium 
nuisances are included in the report ; but I think it wiU be found that 
all the most important of them are included. And as respects the 
remainder, I think it will probably be found that the principles enun- 
ciated as respects those industries reported on are applicable mutatis 
mutandis to those which may have been omitted, whether regard be had 
to the nature of the effluvia and their effect upon public health, or to the 
means which may be suggested for the abatement or minimizing of the 
nuisance created. The magnitude and difficulties of the subject were 
obvious as soon as it was fiairly entered upon. 

In order to avoid periphrasis I shall throughout this Report designate 
manufactui*ing and other branches of industry producing effluvium- 
nuisances "offensive businesses,'' and the nuisances they occasion 
«< industrial nuisances." 

In pursuing the inquiry I have endeavoured to obtain information 
upon the following points, viz. :— 

1. The extent and d^ree of the inconvenience to the community 

occasioned by industrial nuisances. * 

2. The industrial processes, or the parts of industrial processes, 

which produce effluvia complained of as offensive. 
3* The evidence that these offensive effluvia are abo injurious to 
health. 

4. The methods which are in use or may be devised for preventing or 

minimizing nuisance from them. 

5. (Incidentally.) The difficulties experienced by local authorities in 

dealing with this class of nuisances. 

The only observations of a general character I propose making at 
present are the following. The tendency of the inquiry is to show that, 

I. While certain kinds of offensive businesses are to be met with 
and occasion nuisance mainly in certain known localities, the majority 
of them are scattered more or less widely over the country, and one 
or more of them are to be met with usually in every town and in 
some villages. For various reasons, these nuisances are not alwaj^ 
made the subject of complaint to local authorities, even where the 
nuisances are pretty constant, but the annoyances, and sometimes 
serious annoyances, exist nevertheless. I soon discovered that the fre- 
quency of complaints made to the local authorities was no trustworthy 
criterion of the extent or intensity of a nuisance. Several causes con- 
duce to this. In the first place there is the thoroughly English and. 
praiseworthy disinclination to be unneighbourly. English people living 
in the same town or village will bear a great deal of annoyance from 
those with whom they live in amity before they complain to any con* 
Btituted authority, especially if they think that such complaint will lead 
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to l^al proceedings in which they are likely to be called to. give evi- Afp. No. «. 
dence. This feeling operates decidedly more in small towns and on Sffloritmi- 
Tilli^esy where the inhabitants are much thrown together socially, than ^^S^L^d!^' 
in large towns or in London. In the second place it sometimes happens 
that the person whose trade creates the nuisance is the principal and 
most important man in the place, and abstention from complaint results 
firom a dread of his influence being exerted adversely to the complainant. 
Allied to this last is a third cause. It sometimes happens that the 
persons most annoyed are those who are either directly dt indirectly 
dependent for their livelihood upon the existence of the establishment, 
or dass of establishments, creating the nuisance. Such persons are not 
■ at all likely to c<»np]ain, however great the annoyance they experience. 
In the fourth place;, it sometimes happens, from one cause or another, 
that persons annoyed by trade effluvia abstain from making complaint, 
because they are unable distinctly to associate the nuisance they suffer 
from with a particular establislunent. This often occurs where offen- 
sive businesses of the same or of different kinds are congregated in or 
about some particular spot. When they are of the same kind complaint 
is sometimes made generaUy of the group of establishments ; where they 
are of different kinds, the persons who would be disposed to complain 
are not sufficiently informed to be able to distinguish between the 
different effluvia. Habitual exposure to trade effluvia and constant Habit. Ac. affect 
daUy familiarity with them tend, as is the case with all offensive odours, tolli^odoun! 
to render people less sensitive to their influence, and thus less disposed 
to complain of them than they otherwise would be. I have often myself 
experienced this loss of sensitiveness in the midst of the most offensive 
trade processes. 

To a similar cause may probably in part be attributed the fact, that a 
nuisance is sometimes less complained of in the immediate vicinity of a 
trade establishment than at a distance from it, where the effluvia are 
only occasionally wafted by the wind. It is no criterion of the existence 
or intensity of a trade nuisance that it is not complained of in the 
immediate purlieus of an establishment ; so it is no valid ground for 
disbelieving the ass^tions of those who complain, although living at a 
distance. 

Some individuals, moreover, are more sensitive to offensive odours 
than others ; for personal habits of life and the habitual surroundings of 
persons in different social positions, while they may cause some to feel 
distress and inconvenience from comparatively trifling degrees of stench, 
may render others little observant of comparatively intense offensiveness. 

The degree of nuisance occasioned by offensive businesses varies greatly Degree of nui- 
with the nature of the businesses. The most offensive effluvia are those ^"taTn^ure of 
which are given off from trade processes in which the materials used trade. 
consist mainly of animal matters, especially refuse animal matters, or 
which contain elements of animal origin. The most disgusting of all 
are the effluvia from the process of gut scraping and the preparation of 
sausage skins and catgut, the preparation of artificial manures from 
** scutch " (the refuse matter of the manufacture of glue), the manufac- 
ture of some other kinds of artificial manures, and the melting of some 
kinds of fat. Manufacturing businesses which deal with vegetable 
substances are often very offensive, but only rarely can be said to give 
rise to disgusting effluvia. Among the most offensive are those in 
which effluvia are thrown off during the heating of vegetable oils, as, 
for example, during the boiling of linseed oil, the manufacture of 
palmitic acid from cotton-oil foots or palm oil, the manufacture of some 
kinds of varnish, the drying of fabrics coated with such varnishes, and 
the burning of painted articles, such as disused meat tins. Among 
the trades which detd with materials which are neither animal nor 
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vegetable substances, the most offensive effluvia proceed from the 
manufaetore of ammonium sulphate or chloride^ and some bther pro- 
cesses and manufactures in which a copious evolution of sulphuretted 
hydrogen occurs, and from gas making and the distillation of tar. 
Public attention has of late years been called to the nuisance arising 
from the manufacture of alkali and bleaching powder. The Aimes pro- 
ceeding from works of this kind are acid and irritating, and to most 
persons offensive ; but the chief complaints about them have relation to 
the inju^*they inflict upon vegetation in the neighbourhood of the 
works. This has been and unquestionably still is, although probably to 
a less degree thati formerly, severe. I do not £nd that persons who have 
. no property to be injur^ by the fumes complain very much of their 
mere offensiveness. No doubt these fumes are very distressing to per- 
sons unaccustomed to an atmo^here in which they are largely diffused 
(they are distressing to myself), but for most persons custom greatly 
attenuates the nuisance, so that it is little noticed by persons residing in 
the towns where such works as these are principally congregated. 

Various drcumstances of locality and surroundings, wind, weather, 
&c., modify the extent to which such nuisances spread and thdr 
degree. The distance from works giving off offensive effluvia, at which 
their effluvia are a source of nuisance, varies greatly, from a few yards 
to several miles. This partly depends upon the nature of the effluvia, 
partly upon the elevation at which they are discharged into the atmos- 
phere, and the elevation of the surrounding neighbourhood, and partly 
upon conditions of weather. Thus, effluvia which consist of vapours dT 
high density and little diffiisive capacity do not, as a rule, travel so 
readily to a distance as those which are less dense and more easy of 
diffusion, but the very fact of more ready difflisibility attenuates while 
it extends the nuisance. My own observations induce me to think that 
the distance at which trade effluvia create nuisance depends very much 
upon the other conditions I have mentioned. Thus, effluvia discharged 
near the ground are more likely to produce annoyance in the immediate 
neighbourhood of works than at a distance from. them. On the other 
hand, when effluvia are discharged at a considerable elevation, their 
offensiveness is usually scarcely, if at all, perceptible close to the works, 
but at a greater or less distance from them. Hence it occurs that im- 
mediate neighbours may be relieved from annoyance by carrying an 
offensive vapour into a tall chimney shaft, but often at the expense of 
persons living at a distance. Again the surroundings of the works may 
make a difference. Thus, in the open country where there is nothing to 
impede the free travelling of vapours through the air, their offensiveness 
may be a source of inconvenience to persons living at the distance of 
one or more miles, even although the vapours may be discharged at the 
surface of the ground, or little above it; whereas similar vapours 
similarly discharged in a town, or in places where their passage through 
the air is obstructed by buildings or other impediments, may only give 
offence to persons residing within the limits of these impediments, as, 
for instance, in the same street with the works or in adjoining streets or 
courts along which the vapours may have free course. For the same 
reason it may happen, when the effluvia are discharged from a chimney 
shaft, that a hill or rising ground at a greater or less distance may 
intercept their course, and that the offensiveness may be perceived on the 
side or summit of the hill, and not at its base, nor yet on low ground at 
a similar distance from the works in another direction. Hence, the 
height of the chimney from which the discharge takes place will, in 
places where there is irregularity of the surrounding country, influence 
considerably the distance and the precise localities in different directions 
in which the offensiveness is perceived. The amount of moisture in the 
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atei06{^ere and the direction and force of the wind also modify the Arp.^^e» 

distances to which ofienaiTe effloi^ia will travel, and indeed the intensity on EffluTiiun- 

of the ofEensiveneas whoi it is ]>crceived. When the air is saturated p^.^SiSini!'^ 

-w^ith moisture and there is little or no wind, effluvia hang about the 

immediate neighbourhood of their point of issue, even when discharged 

at some elevation ; they are entangled in the cloud of moisture, and are 

carried away by it, ^ould the cloud move on, whithersoever the cloud 

proceeds. A London fOg is a familiar illustration of this state of things. 

Then should there be rain, the effluvia are washed down by it to the 

ground, the more readily the more soluble they are in water. On the 

other hand, in dear weather when there is little or no excess of moisture 

in the air, the effluvia will pass readilj to a distance, and be perceptible 

in the direction in which the air is moving. In a still atmosphere, the 

effluvia if discharged at a low level, hang and diffuse themselves about 

the works ; but if at a high elevation from a chimney, rise still higher 

with the heated volume of air to an elevation where they may meet with 

a current of air driving them slowly in some particular direction ; but 

they then usually undergo considerable difflision and attenuation before 

they arrive at the surface of the ground. A high wind, if boisterous, 

scatters the effluvia, attenuating them at the same time, a long way in 

its direction ; but if not boisterous, but steady, especially if there be 

some excess of moisture, the effluvia may be carried in a more or less 

intense form to very considerable distances. 

Atmospheric temperature also has something to do with the offensive- 
ness of trade effluvia. Such of these as proceed from the decomposition 
of oiganic matters originate more readily in warm weather than 
in cold, and hence it is that certain trade processes are more com- 
plained of in the summer than in the winter months, such trades 
for example as fellmon^ering, gut-spinning, blood albumen making, 
and the sorting and sining of domestic refuse. But apart from 
this, there are certain kinds of odours which are less readily tolerated 
in hot than in cold weather. A striking example of this is the odour 
of melted fat such as arises from the places where fat is melted for candle 
or soap-making. The objection to such an odour in the summer is 
paralleled by a similar objection by most persons to fatty foods and to 
ordinary kitchen smells at that season. 

IT. It is difficult to classify satisfactorily the businesses which give Difficulties of a 
off* effluvia creating nuisance. Some are verj important manufactures, f^Sonof'*"^' 
the staple trades of certain neighbourhoods, involving the sinking of offensive busi- 
large capital in &e business and in plant ; others are petty trades carried ^^^^^' 
on, perhaps, in the open air, or on a small scale, and involving little or 
no expenditure of capital ; and there are all grades between these ex- 
tremes. The materials dealt with may be derived from the mineral, 
"vegetable, or animal kingdom, and in some trades from two or all of 
these kingdoms. A considerable proportion of the nuisance trades 
consist in the working up and utilisation of refuse matters often of a 
mixed nature, domestic refuse, town refuse, and trade refuse, and of 
various offensive matters which it is important to get rid of from populous 
places, and which are too valuable to destroy. 

The chemical nature of the effluvia again cannot be well used as a 
iNisis of classification, since, on the one hand, the effluvia are in many 
cases of a very composite character, and in many other cases unde- 
termined ; while, on the other hand, an attempt to do so would throw 
into the same group such heterogeneous businesses that the classification 
would be simply pedantic and practically worthless. Equally ftitile 
would be the endeavour to classify businesses according to the nature 
of the injury their effluvia inflict upon persons exposed to them, since, as 
I shall presently have occasion to show, the injury inflicted by trade 
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effluTia wholly unlike may be very similar or apparently identical, and 
in any case may vary with accidental circumstances. Lastly, it oocarred 
to me that the practical means of preventing nuisances, or at any rate 
the principles of dealing with them for the purpose of abatement, naight 
form a ground of classification ; but here again I was met by the fact 
that in scarcely any business was it possible to lay down any one means 
or even any one principle applicable to secure this object. 

I fall back, therefore, upon a classification which, although crude, has 
the advantage of being convenient for the purposes of this Report, and 
I propose to group o&nsive businesses as follows, viz. : — 
• 1. The keeping of animals. 

2. The slaughtering of animals. 

3. Other branches of industry in which animal matters or substances 

of animal origin are principally dealt with. 

4. Branches of industry in which vegetable matters are principally 

dealt with. 

5. Branches of industry in which mineral substances are principally 

dealt with. 

6. Branches of industry in which matters of mixed origin (animal, 

vegetable, and mineral) are dealt with. 

In distributing the offensive businesses of which I shall have to 
treat between these headings, admittedly unscientific, it may appear 
to some minds that accuracy has also been occasionally lost sight of, and 
that industries have been placed in one group which in strictness ought 
to have been placed in another. For any such apparent offence against 
order, 1 again advance the plea of convenience. 

In some offensive businesses the material dealt with undergoes but 
one process, that process giving rise to offensive efiluvia. In others, 
and these by far the most numerous, the raw material is subjected 
to varied manipulations before it issues in the article of commerce. 
It may be that each separate step in the process is liable to give 
origin to an effluvium nuisance, or it may be that one or two only of 
the processes are open to this charge, the remainder being wholly 
inoffensive. And when two or more of the processes are thus of 
offensive character, it may happen, and usually does happen, that the 
effluvia given off in the different processes are different, both chemically 
and to the senses, so that from the same establishment offensive effluvia 
varying in nature and in degree of offensiveness may issue at the same 
time or at different times. Moi-eover, it is to be observed that the same 
branch of industry or manufacture (looking at its designation and final 
result), is not always carried on in precisely the same way, nor always 
with precisely the same materials even, by all the persons engaged in it. 
The general principle of the manufacture may be the same, and its 
broader features may be the same, but expediency, convenience, or the 
attainment of some special object (perhaps a speciality of the manu- 
facturer) may lead to variations of detail, and these variations may 
modify more or less the aspect of the business as viewed in its relation 
to the subject of this Report. And, more than this, such specialities in 
methods of working have in some instances rendered my task one of 
unusual difficulty. They rendered necessary a mastering of details, at 
first sight perhaps trivial and sometimes unexpected, such as could not 
have been accomplished had I not received the cordial assistance and 
co-operation of the manufacturers themselves. I do not pretend even 
alter the prolonged inquiry I have made, to have learned all that might 
be learned in this respect, l^early every day that I have been engaged 
in visiting trade establishments something has come to my knowledge 
which I did not know before, or something which I did know before 
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has acquired in my mind a position of importance which I had not Apr. No. a. 
preTionslj'snppofied to be its due. Hence it may happen that a feeling on SffluTium- 
of disappointment may now and then arise in the mind of one referring ^^^f^^'' 
for information to this Report He may &il to find the particular piece 
of information that he needs. He would probably be in no better 
position were my inquiry still further protracted, not only because new 
processes are continually being i^^opted for carrying out new inventions, 
bat because established businesses are constantly liable to modification 
in the method of conducting them (as for instance, in consequence of 
the varying value of materials capable of substitution the one for the 
other), cither by the introduction of new methods or by the re-intro- 
duction of roediods previously abandoned. I have had to content 
myself vritb. describing processes of established businesses as I have 
in the course of my inquiry seen them generally pursued, adding, where 
essential to my object, a description of any peculiarities of process 
which have appeared to me to be important. Technical descriptions of 
businesses must always be difiScult to one not engaged in the actaal 
businesses, but* in respect of several very important manufactures the 
difficulty which I naturally experienced has been overcome by the kind 
assistance, readily accorded me, by some of the most distinguished 
manufacturers, who at my request carefully read through such of the 
proof sheets as related to their trades, and suggested various corrections 
and amendments which were essential to accuracy.* 

m. It is still more difficult to determine to what extent offensive An offenaiire 
trade effluvia are to be regarded as injurious to public health. The ^^j^^^ 
method to be adopted to settle this point (so far as it is capable of being health? 
settled), was the subject of conversation between the late Medical Officer 
of the Board and myself when the inquiry began. We agreed that 
any valid statistical investigation was quite impracticable, partly on 
account of the enormous labour which It would have involved and the 
consequent protraction of the ihquiry to a period altogether undetermin- 
able, but miunly on account of the obstacles, at present insuperable, to 
eliminating the infiuence upon health of other circumstances (some 
known or knowable, others unknown and unknowable), the infiuence 
of all of which, however, would have, one by one, to have been 
elimmated had this method been adopted. It was clear that the only 
method open to me consisted in such inquiries addressed to individuals 
as I might have opportunity of making, and in gathering up, and valuing 
on the spot, the opinions on the subject held by medical men, and 
especially by mediod officers of health. 

More than one definition of the term " injurious to health," and more ** Inlur^ to 
than one criterion of such an influence being in any case exerted, may ^^^^^e twm*^ 
be suggested. mean? 

(a.) It may mean that exposure to the offensive effluvia causes bodily 
discomfort or other functional disturbance continuing or recurring as 
the exposure continues or recurs, and tending by continuance or repeti- 

* Althoagli,ott the completioii of 1117 Bq>ort, I shall have the pleasore of tendering 
my thanks to those gentlemen hy name who have often, at mach personal incon- 
Tenience 1 fear, given me generally their assistance in my inquiry, I oaaht not to 
defer mentioning those mannfiictarers who have assisted me in this particuar way in 
respect of the earlier portion of my Report, viz., Mr. Wm. Yickers, hone hoiler, 
size maker, soap manaiactnrer, and manure mannfiictarer, of Manchester and 
Widnes; Mr. Tiumey, leather manufacturer, of Nottingham; Mr. Greorge Oilligan, 
tanner, of Beading; Mr. Freeman Wright, glue manu&cturer, of Needham Market ; 
Mr. Newland, of Mr. James Duncan's sugar refinery, Victoria Docks ; and Mr. 
McDonald, of Poynter's animal charcoal works, Greenock. 
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tion to constitute (thougliy perliaps, not a dearly defined l<xm of disease) 
an appreciable impairment of general liealth and strengtli. 

(6.) Or it may mean thai persons exposed to them are more deeply 
and more definitely damaged in health ; that their lives are shortened, 
or pursued in chronic ailment ; that they are rendered more liable than 
other persons to the invasion of definite forms of disease ; or that diseases 
are with them apt to run a less favourable course than with other 
persons. 

I am not quite sure that these two definitions^ which I have ventured 
to attempt, do not somewhat overlap one another, since, after all, what 
we mean when we qpeak, in conmion parlance, of an impairment of 
general health and strength, does really involve definable systemic 
alterations, say in the blood or nervous system, due often to recog- 
nisable antecedent conditions. But for practical purposes they may be 
allowed to suffice, especially as my meaning may become clearer as I 
proceed to illustrate it. 

(a.^ The first definition is applicable to those cases in which func- 
tional disturbances unquestionably arise as the result of the impres^on 
made by offensive effluvia upon the senses. Persons in the best of 
health may sufier such disturbances from very brief or temporary ex- 
posure, the amount of disturbance varying with the sensitiveness or 
peculiar constitution of the individual, and the distref^sing symptoms may 
last long after the exposure has endedr An ins^nce of such deep im- 
pression came under my observation last summer in the case of a 
personal friend who, after accompanying me without suffering in any 
way, in my visits to some offensive trade establishments, acquired a very 
severe headache within a few minutes of exposure to the effluvia pro- 
ceeding from the boiling of Esp^'to grass in a paper manufactory. 
The headache was so severe that he said he wislied himself dead, and 
it lasted severely all night and had not disappeared the following day. 
Probably what is called idiosyncrasy was concerned here ; and as this 
gentleman suffered from exposure to* one particular effluvium, so other 
individuals may suffer from other kinds of effluvia which are not 
productive of definite injury to people in general. Usiudly such 
disturbance terminates with the exposure or shortly afterwards. With 
sick persons, however, it may be otherwise, and sick persons neces- 
sarily form part of the various populations which may be exposed 
to the offensive effluvia from trade establishments. Such persons, 
sometimes in consequence of their state of ill health, are apt to be more 
sensitive than healthy persons to impressions on the senses, they may 
proportionally suffer more distress &om offensive impressions, and their 
recovery may be retarded thereby. I myself, when in practice, saw 
a case in which serious vomiting with h8Bmon*hage was induced more 
than once most distinctly by the offensive smell proceeding from a group 
of offensive business establishments. The person who thus suffered was 
a lady subject to hsematemesis, and she finally died from the hemor- 
rhage. And further, it is worthy of remark and instmotive how con- 
stantly, in records of proceedings in courts of law and as the result of my 
own individual inquiries, one particular group of symptoms is mentioned 
as the most prominent of those resulting from exposure to offensive trade 
effluvia, and how Uniformly this group turns up, whatever difference 
there may be chemically, or as appreciable by the senses, in the nature o£ 
particular effluvia. This group consists of loss of appetite,- nausea, 
sometimes actual vomiting, sometimes diarrhoBa, headache, giddiness, 
faintness, and a general sense of depression and malaise. And since 
these different kinds of effluvia have nothing in conunon except their 
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offensiveiieBs, it is diffiealt to avoid the inferenee that the symptoms men*- Afp« no. 6. 
tioned have their origin in the impression tbej make on the senses. If on SffluTiom- 
faealtb consists, among other things, in the easj, painless, imperceptible dt ^^^tt' 
performance of the bodily functions (as under any definition it most 
do), it can scarcely be held th»t such disturbances as those enumerated, 
which are quite inconsistent with ease and comfort, but are more 
or leas painful and decidedly abnormal, do not constitute when they are 
present a condition of ill heilth— ^ dU'eaaef of 9»a/-*ai6e — or that oflen* 
aive effluvia, exposure to which brings about such disturbances (whether 
of longer or shorter duration) are not in that sense injurious to health, 
even if the duration of the bodily disturbance is brief. A fortiori such 
efflavia must (I venture to suggest) be held to be injurious to health 
when, by repetition of the functional disturbances rderred to, bodily 
strength wanes, when habitual lassitude usurps the place of habitual 
eneigj, and when, with this, the general feeling of mei« enjoyment of 
living, which thoroughly healthy people experience, languishes* 

(ift.) But whatever doubt there may be (if there be any) as to the (6) i>Mper and 
validity of the first definition, there can be none as to the second. The SSturbuiMs of 
difficulty lies in demonstrating its applicability to trade effluvia as pro* ^<^th- 
ductive of the conditions mentioned. If I were writing about the 
inflnence of trade effluvia upon the health of workmen (which is not 
the case) I should have no difficulty at all in the matter, for I might 
adduce the occurrence of definite forms of disease or actual poisoning 
among workmen in certain trades, as for instance, among workmen 
exposed to ihe concentrated fumes of phosphorus or arsenic, to atmos* 
pheres largely charged with sulphuretted hydrogen, chlorine, carbonic 
acid, ^., or with the exhalations from decomposing organic matters. 
But it Ib a different thing to demonstrate that in the dQuted forJOd in 
which, under almost any cirqumstances, trade effluvia reach persons out- 
side works, such effluvia produce the serious damage to health that this 
definition involves. Let us eee how far we can go in this direction. 
But first I must dispose of an a priori argument commonly put forward ^JS^IfiS?''' 
.by manufiicturers and others interested in offensive businesses. I hear of.i^^eiit 
it said very often by manufacturers whom I visit, that it is impossible considfiwd. 
to believe that the offensive effluvia from their works can injure the 
health of persons outside, because their workpeople, who are exposed 
to them mr more than outsiders, have exceptionally good health. In 
saying this they refer to injury to health under this second definition. 
I intend no offence to these gentlemen, for whom I have a great respect, 
and no disparagement of their veracity, when I say thst the invaria- 
bility of this appeal to the health of their workmen, be the trade what 
it may, naturally induces one to look somewhat critically at the argument. 
In the first place, their memories may not always serve them very loyally 
when they make such a statement, and, if they came to thjnk matters over, 
they might call to mind some suspicious occurrences which would tend 
the opposite way. In the second place, although it is quite true that 
many men engaged in the trade from youth till middle sge or advanced age 
are to be met with in such works, who have never sunered from serious 
illness attributable in any way to their occupation, it does not follow 
that others have thus gone scatheless. Men may fall HI after a time, leave 
their work, '^ go upon their club," and suffer an illness not recognised 
at the time as the result of their occupation, yet for all that really due 
to it, and their masters have no knowledge of the cause of their ill 
health. Such men are apt to be lost sight of or to change their occupation 
to some other that they consider lighter work or more healthy. But 
taking the statement, that the men engaged in these offensive trades do 
not suffer in health from the effluvia, as absolutely unquestionable, 
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various expUiDAtions of their immunity may be suggested. For example, 
in the best conducted works, where the men engaged naturally prefer to 
remain, having confidence in their masters and their roasters having 
confidence in them, efforts are mostly made to protect the workmen from 
the efiiavia to which their work would expose them, sometimes by the 
use of respirators, sometimes by carrying off the effluvia by careful and 
efficient arrangements to the outer atmosphere, and so on. It has more 
than once happened in my experience that the effluvia have been much 
more perceptible outside works than within them by reason of this very 
carefidness. And, again, it is to be kept in mind that the workpeople 
are mostly of the age and sex which offer the greatest resistance to 
the operation of ordinary causes of disease ; that when in full work 
they live well, have plenty of fresh air during the intervals of their 
woric and while going to and returning from it, and little care for the 
future. All this is protective. It mav be, and usually is, otherwise 
with persons residing outside the works and not occupied in them^ 
with women and with children in their neighbourhood ; and it is no 
argument against trade effluvia being an exciting cause of ill-health 
among such persons to say that they may, from their home surround- 
ings, be predisposed to suffer. T fear too much space has been occupied 
in disposing of this argument. The main question is one of fact, and 
to be solved as &r as practicable by observation and experience. 

It must be at once apparent that it is not practicable to apply the 
pure method of induction to the solution of the present problem. 
1 have myself been unable, in the time at my disposal, to gather 
together a sufficient basis of unquestionable facts and duly to differen- 
tiate the influence of concurrent morbific conditions ; and the opinions 
of medical men, in a position to form just opinions from facts under 
their local observation, have not been found always to agree in respect 
of the influence exerted by particular kinds of trade effluvia. The 
probable cause of these discrepancies of opinion is that all had not 
made equal use of their opportunities of observation, or had not 
equaUy taken into account all the circumstances calculated to modify 
their beliefs. The method of induction, however, is not the only 
method which may be adopted in this report. We are at liberty to 
look at probabilities, and, arguing partly deductively, to take into 
consideration the question how far offensive trade effluvia can be 
regarded as falling into some category to which an established axiom 
is applicable. 

\^. It must be obvious that trade effluvia constitute one item in the 
long list of circumstances which cause the air of a town to differ from 
country air, and so, when present, furnish their quota to the general 
condition of comparative atmospheric impurity which is associated as 
cause and effect Vith the comparative insalubrity of towns. 

2^. Distinguishing, now, between effluvia of one kind and of another, 
one class of effluvia stands out as distinct from the rest, namely, those 
effluvia which have their origin in the spontaneous decomposition of 
organic matters and especially of animal matter, the composite elements 
of which are being broken up under the operation of a septic ferment. 
The effluvia from such matters are unquestionably dangerous, and, 
indeed, a fruitful source of much fatal disease. The influence of such 
effluvia upon the health of persons exposed to them has been fully 
dwelt upon by Mr. Simon in his Second Report to the Board, from which 
Report I shall have occasion to quote largely on the first occasion that 
presents itself of discussing the influence upon health of this class of effluvia 
as originating from a particular group of businesses. At present I shall 
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content myself simply with saying that the great leading axiom of all app. No. 6. 
pnblic and private sanitation that " filth produces disease " formnlated on Efflo^um- 
and illuminated by the late Medical Officer df the Board bringing to bear ^^^ "i^^^ 
upon it the rays issuing from modem scientific investigation, has an ' ^ 
extensive appUcation to the subject matter of this inquiry. It has 
specially its application to what are par excellence filthy businesses — 
businesses in which are dealt with organic matters in a state of active 
septic change, or which are on the eve of undergoing such change, or 
in conducting which, without due carefulness, decomposing organic 
matter of the natnre of filth cannot fail to accumulate and give rise 
to offensive eflluvia« Deductively, the effluvia from such businesses 
always lie under a strong suspicion of being injurious to health in the 
sense of the second definition, while in some instances their morbific 
character mast be regarded as absolutely certain. 

3^. There are certain effluvium-producing businesses dealing with refuse Tra^effluvia 
matter, in which some of the refuse matters dealt with are liable to be fl^°coDti£i»'^^^ 
infected with the specific contagia of infections diseases. Such effluvia^ cUngeroui. 
if charged with infectious matter, cannot fail to be dangerous to persons 
exposed to this infiaenoe. 

40. The remaining kinds of tirade effluvia, so fisur as the probabilities of ^S^bJtMi^^ 
their being injurious to health are concerned, may all be considered in if imtantiior ' 
one group. They are chemical elements or definite chemical com* ^^^t»!^ 
ponnds inorganic or organic ; some are probably innocuous although of- 
fensive, some, even in a diluted condition, irritating to mucous surfaces 
of the body with which they may come in contact, while others are so 
deddedlj poisonous in their nature that if they were in a concentrated 
tonnj they would kill persons exposed to their iodiuence. If, when diluted 
with air, as they always are oatside works, such efflnvia are capable, as they 
sometimes are, of producing in a minor degree their irritating or poisonous 
effects upon the human body, they must be regarded as injurious to 
health in the sense of the second definition. But, on the other hand, it JSiiSf^to'them 
has sometimes been suggested, that certain of the offensive trade effluvia Sicinfecting^ 
of ^is gronp (such, for instance, as chlorine, sulphurous acid or tar Qua^^^^^^- 
v^K>ur8) are actually beneficial to. public health inasmuch as they are 
w^l-known disinfectants, and are in common use as disinfecting agents. 
I have over and over again heard manufacturers argue thus : but they 
do so in ignorance of the fact that, for such disinfecting agents to be 
effectually operative against any contagium, they must be applied to it in 
a state of concentration far greater than that of the diluted effluvia met 
with outside chemical works ; and, a? respects such as are oxidisers^ that 
they will exercise their oxidising powers upon such dead matter as comes 
witiiln their 'reach capable of oxidation, before and in preference to 
exercising them upon the (presumably) living material of a specific con- 
tagium. Of such matter there is in the atmosphere and on the surface 
of the earth more than sufficient to protect specific contagia from their 
disinfecting action. 

Reverting now to the results of direct observation and experience, it ^^i^'n^Jidf 
may be said that, although the statistical argument is practically in« experience. 
applicable to our purpose, and although there are discrepancies of 
statement among people professing to observe, there is sufficient 
evidence at hand to confirm, where confirmation may be needed, 
the inferences to be deduced from the foregoing considerations, ^ 
if not enough (as confessedly there is usually not enough) to stand 
alone as in^spntable proof, unsupported by such prior considerations. 
Offensive businesses are not, as a rule, set down in aristocratic 
neighbourhoods, and, when they are established, the well-to-do portion 
of the population does not usually congregate about them. Ti^ey t 
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App. No.6. are almost universally found in neighbourhoods where the poorer 
On EffluYium- ^^^ labouring classes lodge — classes of persons who are subjected to a 
NuiMiices, by varietj of unwholesome influences, filth effluvia^ overcrowding of popu- 
1^- i>.ii.wi lation, scanty or unwholesome food, Ac, the influences of which are 

intermixed with, and, unless occasionally under exceptional drciim- 
stances, scarcely distingaishable from, those of the business effluTia in 
question* Now and then these exceptional circumstances may be present, 
but they have to be sought out, and, when the opportunity arrives, the 
man is not always at hand who is capable of availing himself of it, or 
willing to do so. <At p. 134 of this report an instance is given, how- 
ever, in which (the conditions of inquiry being favourable) the differen- 
tiation was effected with a result confirmatory of the probabilities of 
the case. When trade effluvia carried to a distance through the air 
chance to reach a population otherwise cirourostanced, they are com- 
monly BO diluted as to render it very questionable indeed whether 
ill-health attributable to them is not rather such as falls within the first 
rather than the second definition. 

Opinions have been occasionally broached to the efiiect that certain 
infectious disorders have been induced bv habitual exposure to certain 
business effluvia, in cases where the infection could not possibly have 
come from any previous sufferer with the disease. I have heard this 
asserted, and instances adduced as respects such diseases as enteric fever 
and scarlet fever— diseases which, so flu* as we at present know with 
certainty, never originate except from a specific oontagium reaching an 
individual by some direct or indirect (ofteoi very indirect and obscure) 
channel from a previous case. Opinions of this kind are obviously 
without value unless they proceed from persons sufficiently instructed 
in the established doctrines of etiology, and who have succeeded in dis- 
proving current beliefiB. But on the other hand it is to be recollected 
that there are spreading diseases, the contagium of which very probably 
indeed (in some instances one may say with certainty) may be developed 
anew under the influence of some kinds of effluvia, such as are liable to 
issue from some business establishments. Erysipelas and its congener, 
puerperal fever, is one of these, and some observations I shall have 
occasion to quote hereafter may raise the suggesti<m that diphtheria may 
perhaps be one of them. 

Again, there is an opinion held that the spread of infectious diseases 
once introduced into a neighbourhood is promoted by habitual expo- 
sure to offensive trade effluvia. The general condition of health commonly 
known as being ^' below par," which habitual exposure to the influence 
of offensive effluvia may bring about, may very easily be believed to 
predispose to the reception, or development when received, of a specific 
contagium and to lessen resistance to its operation. Now, on the one hand, 
in almost all the alleged instances of this event which have been presented 
for my acceptance, I was satisfied that other better known conditions cal- 
culated to favour spread and to dispose to an unfavourable issue had not 
been sufficiently passed under review. On the other hand, 1 have the 
well-considered opinion of careful observers that they have been unable 
to trace any operation of the kind in respect of the very effluvia which 
had been uius accused. I may instance the opinions in this direction 
given me by Mr. Davies, the medical officer of health for Bristol, in 
respect of the mixed and very offensive trade effluvia in St. Philip^s 
Marsh, and of Dr. Russell, the medical officer of health in Glasgow, in 
respect of the trade effluvia at St. RoUox and its neighbourhood. 

There is, however, sufficient evidence to show that irritating trade 
effluvia do sometimes effect mischief^ by virtue of their irritating qufdity, on 
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the persons exposed to them^ even at a considerabledistance from the works . Apr. No. s. 
from winch the effluvia issue^ and after ijiey have undergone considerable on Effluvium- 
atmospheric dilution. Mr. Da vies tells me that he thinks it probable that ^J'^Balurt]''*^ 
an excess of pulmonary'mortalitj which he has observed in St. Philip's, 
'Briatolf and which is otherwise inexplicable, has been due to this cause. 
With respect to the poisonous gases, such as arsenical vapours and sul- 
phuretted hydrogen, the evidence of experience in the localities where 
they are given off from chemical works is conflicting, and not always 
Tery trustworthy. 

No ezperienoe that I have been able to gather tends to confirm the 
notion that any of the chemical fumes proceeding from alkali or bleach- 
ing powder works^ or from other works giving forth into the atmosphere 
supposed ^'disinfecting" vapours, have ever exerted any influence 
whatever in preventing or arresting the spread of infectious diseases 
in the. localities where such fumee or vapours are perceptible. 

lY. In maoy works in which- offt^uive effluvia are produced, means Adoption or 
have been adopted, either voluntarily, cr under pressure from h)cal l^ell^^^^r mfn^ise 
authoritiea^ for preventing altogether, or reducing more or less, the nuisAncex. 
nuisanoes occasioned by the diffusion of effluvia beyond the works. But 
there are very many works in which no pains have been taken in this 
direction. This haa partly arisen firom want of consideration for neigh- 
bours, partly from want m capital and the resulting struggle to taSke 
any profit, and partly from the difiusulty of disturbing the traditions of 
the business. The means adopted to prevent nuisance have not always 
been very efficieiit, sometimes because the persons consulted by the 
nuwin&ctaner have not always possesadd' the requisite technical know- 
ledge and experience for advising in - such matters, sometimes because 
onthiy of money in the erection of effidonl; apparatus has been grudged, 
and sometUnes. becanse apparatus, at first probably efficient, has been 
allowed to beooiM dijapidated. The tendency of the inquiry is towards Mostly feasible 
establishing this pointy viz., that all, or nearly all, the trades now 
causing offonce. fromi the diffusion of effluvia may be so carried on as not 
to csuse offence at ally or only offence of > such a trifling nature as may 
well be tolerated by persons who live in communities. 

There is no difficulty, whatever in laying down the general principles 
upon which the appropriate means of preventing or minimizing effluvium 
nnisaaees from biisiness eetabliahmtots mvst be based. In dealing with 
any particular establishment however, theposable composite nature of 
the noisanoe must not be oyerlooked* For practical purposes several ordinary sourceB 
kinds of origin of nuisance effluvia may be recognised. Thus, a elanviuminui- 
nnisaace may be dependent : — sances. 

1. On accumulation of filth on or about the business premises, or on 
its rsmoval from the premises in an offeimive condition. 

2. On a generally filthy condition of the interior of the buildings and 

the premises and utensils generally. 

3. On an improper mode of diaposing of offensive refuse, liquid or 

otherwise. 

4. On insufficient and careless arrangement» m tne reception of 

offensive materials of the trade, or in the removal of ofiensive 
products either from the premises or from one part of the 
premises to another. 

5. On an improper mode of storing ofibnsive material or offensive 

products wiUiin the works^ 

6. On the escape of offbnflive gases or vapours given off during 

some part or parts of the prooessea to which the materials of 
the timde are subjected into the atmosphere outside the 
works. 
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In the progress of this report, abundant illustrations will be presented 
of each of these modes in which effluvium nuisances may arise from 
business premises. I am now only concerned with the general prin- 
ciples on which their prevention is to be based. 

As respects the first and second of these sources of effluvium nuisances, 
the obvious remedy is " cleanliness'' in the broadest sense of tlie word : — 
. 1. Filth should be removed from the premises speedily in the im- 
pervious covered vessels in which it ought always to be collected from 
time to time during the day. 

2. Those parts of the interior of the premises liable to become dirty 
or encrusted with filth or decomposable matter and all the utensils 
employed should be regularly cleansed. Such structural and working 
arrangements should be made as shall not only tend to prevent such 
defilements, but also tend to facilitate cleansing. 

3. Solid ofiensive refuse should be separated from liquid reftise as far 
as practicable, and each should be disposed of in its appropriate manner, 
the solids being deposited and speedily removed in covered impervious 
vessels, and the liquids being run off into proper drains in such a con- 
dition as not necessarily to sive rise to offensive emanations. Deodorants 
may sometimes be used with advantage. 

4. Offensive matters necessary for use in the business should be 
brought upon the premises either in covered impervious vessels, or 
covered up in such a manner that thev shall not be a source of effluvium 
nuisance during transit; they should be so received in an enclosed 
building, and unloaded with due precaution against the issue of effluvia 
in the process. Offensive products should be removed similarly from 
the premises. Precautions should also be used in the removal of 
offensive products from one part of the premises to another. Difficulties 
in this respect now and then arise in works from insufficient space or 
bad arrangements of workshops and receptacles. In such cases as these, 
modifications may be necessary in the works themselves. 

. 5. Offensive materials and products of the business should either be 
stored in impervious vessels or in a dose chamber ventilated, if neoes- 
Sfiry, in such a manner that the effluvia shall not become a nuisance. 

6. Sometimes a careful selection of the materials of the manufacture, 
or some little modification of the manner of conducting a part of the 
process may be sufficient to obviate an effluvium nuisance idiolly or 
partially. But where the evolution of offensive gases or vapours is not 
thus avoidable, they must be intercepted in their passage to &e external 
air, and dealt with in such a manner as to destroy their offensive 
character. One method of interception consists in arrangements for 
drawing off in a continuous manner the air of the entire chamber or 
workshop in which the offensive effluvia are evolved ; but mostly the 
interception is practicable without doing this. When drawn off or 
collected, they may, according to their nature, be dealt with in one of 
five ways : 1. They may be discharged into the atmosphere at such an 
elevation as that they shall be so diluted before reaching the ground as 
not to be then offensive. When this will not suffice other means must 
be used. 2. If the evolved matters be condensible by cold, they may 
be passed through an appropriate condensing apparatus. 8. If soluble 
in water they may be submitted to the action of water in an appropriate 
apparatus, or similarly to the action of any other liquid better calculated 
to absorb them. 4. Sometimes, in like manner, solid substances, with 
wliich the effluvia have chemical affinity may be used with advantage, 
either in powder or otherwise. 5. If the evolved matters be combus- 
tible, they nay be burned by conducting them through a fire. 

These an) the general principles on which such effluvia must be dealt 
with, but their application to particular trades must depend upon a variety 
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of considerations, even for the same trades, and for the same kind of App. No. 6. 

efflavia. In selecting the method to be used much will depend upon whether on BflBa^um- 

OT not the collection of the matters in one or the other way would p{?*532i**^ 

\>B a source of profit. Bules of universal application can rarelj be laid 

down, for the reason that individual establishments often have peculiarities 

of working which must be taken into account, while some are wanting 

in conveniences possessed or obtainable bj other establishments. Much 

caution then is needed, together with a good deal of practical acquaintance 

^tb the details of manufacturing processes, in prescribing the actual 

method which should be used in any particular establishment. Happily, 

for all parties, it is commonly found in practice to be as much to the 

interest of the manufacturers as 6f the public that the emanations from 

ofiensive processes should be thus arreited. The offensive matters so 

recklessly thrown away into the atmosphere are often found to be 

matters which, if collected, are of commercial value, and may either be 

sold to advantage or utilised upon the premises. And generally it may 

be said with truth, — ^truth established by the experience of others beside 

myself who have given attention to the subject — that the use of due means 

to prevent effluvium nuisances in industrial establishments of all kinds 

oiten turns out to be in a variety of ways direct or indirect, and often 

unforeseen, conducive to prosperity. This is a fact which those most 

hurgely engaged in many of the most offensive businesses now I'ecognise 

more or less completely. It need scarcely be added that the recognition 

of this important truth is calculated to facilitate very greatly the action 

of sanitaiy authorities in dealing with this class of nuisances. In the 

coarse of my inquiries, I have invariably found manufacturers and 

others largely engaged in offensive trades — ^the men who have had the 

greatest amount of experience in them — ^not only ready to discuss with 

me the various means that had been suggested or that had occurred to 

them or to myself, as practicable means of preventing nuisance from their 

works, but really anxious and glad to do so. This readiness to converse 

upon the subject has not only tended to the public benefit and has 

removed many difficulties out of my path, but in addition has imparted 

to my inquiry a most agreeable feature. 

V. Any observations I may find it desirable to make in respect of pifflcultiw of 
the difilculties experienced by local authorities in dealing with this class **" •*"* ^ "" 
of npisances I propose reserving until the completion of the Report. 



Part I. pam i. 

BVTLUYICK 

On Effluvtum Ndisances arising in connexion with Branches of connectod^^h 
Industrt involving the Keeping of Animals. ti»« KKBPiira 

OF AiriKALS. 

■ 

The Public Health Act, 1875, and the Nuisances Removal Act, 1855, The keeping of 
(in force within the metropolis) both recognise the fact that animals muaenuiMmce 
may be so kept as to be a nuisance injurious to health. The rearing l"^Hr|**"'*^ 
and keeping of animals for the sake of their produce, for sale, for 
slaughter as food, or for the sake of their labour, constitute a large 
part of the industry of the country. Sometimes this reariug and keeping 
of animals is the ostensible and main occupation of an individual, some- 
times it is an occupation incidental to his ostensible and main business, 
sometimes it is supplementary only to it, the animals being reared and 
kept for pleasure or for the sake of some minor profit to be derived 
therefrom. A single animal may be so kept as to give rise to effluvium 
nniflanoe, bat for the most part animals kept for profit are kept in larger 
number. 
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This part of my Report will deal only with the keeping of animals in 
confinement more or less complete. Such keeping of animals gives rise 
to nuisance chiefly where human population is aggregated, and the 
nuisance is more likely to arise, and when it arises to be more serious 
in character, where the population is dense than where it is sparse. But 
it is not solely amid aggregations of population that such nuisances may 
be occasioned. A single animal, badly kept, in or near a solitary 
house, may be a source of injnry to the inhabitants of that house 
in consequence of the effluvia proceeding from it. Confining myself 
however to what is observable in London and large or small towns, 
and sometimes in villages, I may enumerate horsekeeping, cow-keeping, 
and pig-keeping as branches of industry which appear to fall so com- 
pletely within the scope of this inquiry as to require to be dealt with 
more or less in extenso. For the most part the same principles as will 
be enunciated with respect to horses, cows, and pigs, both as they 
relate to the general character of the nuisances occasioned and as to 
the remedies to be applied, are applicable to dogs, goats, rabbits, poultry, 
pigeons, &c. 

« • 

Horsekeeping. 

A person making it a business to visit stables where horses or asses 
are kept, as I have done, may observe every grade and variety of mode 
•of lodgment, and of relationship between the lodging of the animals and 
that of the human beings living about them, from the stables in which 
the pleasure horses of the rich man are lodged as luxuriously (in their 
way) as their masters, to the miserable shanty in which the costermonger 
lodges his pony or donkey. Valuable horses get their share of the per- 
sonal comforts with which their owners surround themselves ; and the 
decencies of the mansion are reproduced in the stable. On the other 
hand, the poor man's animal shares his owner's poverty, and cannot be 
expected, to live more luxuriously than he does, or to be provided with 
appliances for decency and comfort which his master has never learned 
to feel necessary for himself or his family. But between the scrupnloosly 
clean, well paved, well drained, duly ventilated stable, with its poliched 
stalls and neat iron or brass fittings, where the horses are carefnlly 
bedded on clean straw, and where manure is removed at short intervals, 
and the wooden, scarcely weather-proof, lean-to in the little back yard 
of a poor man's cottage, where there is absolutely no provision for 
dr^nage, where the manure and dirty litter are trodden down day after 
day, and only removed at long intervals, and then only to be accumu- 
lated in a heap in some spare corner, there is to be seen every con- 
ceivable variety of lodgment. And generally it may be said that the 
nuisances arising from horsekeeping are less or greater, according as the 
conditions of the mode of keeping assimilate to the one or the other of 
these two types. In a close court, more or less densely populated, where 
several stables approaching the latter type are situated, the nuisanoe is 
perhaps at its highest, especially in the summer time. Such courts or 
narrow spaces between the rears of neighbouring rows of cottages may 
be met with in London and large towns, and in them a casual visitor is 
at once struck with the all-pervading and persistent ammoniacal odour 
which the wind will sometimes carry, not only into the houses of the 
poor people who reside in the court itself but also into better houses 
beyond it. London '' mews,"* such as are to be seen at the rear of 

* The Btables in mews are by no means always in the occupation of the person who 
occupies the dwelling-houses to which they severally belong, but are commonly let 
out to other persons, such as cab owners or tradesmen, and the dwelling rooms above 
are often again sublet to other persons. 
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many <^the b^t streets at die west end or in the saborbs of London, are, ... ..„ ., 
ae respects effltmnm nnisances, often little better than sncn courts as I — ;- 

have just described. In these mews it is cnstomarj to see one or more Kii^ces"by 
roomst constmcted above the stable, which rooms are either inhabited by Dr. Ballard. 
the groom or hcrsc^keeper and his family, or let ont to other families for 
residence. Whatever efflavia arise from the stable find their way into 
the recddential parts above. Their passage npwards is in some instances 
facilitated by the staircase leading to the rooms proceeding directly from 
tlie interior of the stables. But even when this is not eo, and where there 
18 a separate entrance from the mews to the foot of the staircase, the 
pervading stable odour still penetrates to the rooms above, either 
throogh cracks in the ceiling or imperfections of. the brickwork or 
'woodwork of the stmctnre itself.^ The internal construction of the 
stables in a mews, and the appliances for wholesomeness, vary consider- 
ably. Some sach stables are carefnlly kept, well paved, and fairly 
drained, while others may be not only filthy, but paved in such a manner 
that urine stagnates upon the surface, while the drain inlet, through 
which it should be carried away, is choked up with dung and filth ; and 
yet human beings will be content to reside in the upper rooms. In some 
mews there are one or more dung pits provided for the use of the occu- 
pants, in others the dung pit is dispensed with, and each occupant lays 
his manure in a heap upon the surface of the mews outside the door of 
his stable, and here it remains until removed by a purchaser or con- 
tractor. It is not customary to store the dung in the stable itself.^ I 
have often found that no privy accommodation has been providea for 
the inhabitants of mews tenements : in such cases the excrement of the 
family is thrown upon the manure heap, or into the common duns pit. 
Sometimes I have seen a rongh privy seat erected over one end of the 
dung pit^ which thus becomes the privy pit also, and one open, moreover, 
to any passer-by who might choose to make use of it. 

The effluvium nuisances of horsekeeping proceed mainly from, 1, fer- sources of 
mendng filth, solid or liquid, within the stable itself, due to neglect of effluyium nui- 
proper cleansing, to the protracted use of dirty and sodden litter, and to 
the soaking of urine and ezcremental matters into the floor, the result of 
its bad eonstmction or of deficient provision for drainage ; 2, the ex- 
halations from the animals' lungs, skin, &c., and in some instances, 
perhi^ia, from diseased surfaces ; 3, the too prolonged retention of 
manure in dung pits or dung heaps, and its consequent fermentation ; 
4, the distorhanoe of the fSermenting dung for removal, and its cartage 
through public thoroughfares. The presence of a large number of 
horses in a very populous and crowded neighbourhood adds to the 

t There are no baek rooms to these mews-residences. The windows of the rooms 
open npon the rofdway iJone, so that there are do means of horizontal or through 
ventilation. 

% Unwholesome dwellings of this kind can be dealt with by Sanitarj Authorities 
as houses " Unfit ibr hnman habitation." The erection of such unwholesome resi- 
denees can be prevented under such building byelaws as Sanitaxy Authorities »i^ 
enabled to make, but not in the metropolis, since the 29th section of the Metropolis 
BmldiBgs Act (Uie only clause apparently applicable) does not apply to residences 
arranged as mews-residences are arranged, that is, without back rooms. 

§ As a curious instance of horsekeeping, I may mention what fell within my own 
experience when a medical ofllcer of health in Islington. I was making an inspection 
of bakehouses, and in one case I had to pass from a sort of scullery, through a low, 
dark stable, close to the horse's heels, into the bakehouse, which had no other mode 
of access. A large number of recently-baked loaves were laid on shelves erected 
a^|ainst the wall of the portion used as a stable, and within 3 feet of the horse's 
taal. On my calling the baker's attention to this, and suggesting that his customers 
would scarcely prefer bread thus stored before delivery, he expl^ned that he did not 
send this to his ordinary costomers — it was '' contract bread." 
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atmoBpheric pollution produced by the human crowding, and to the 
resultant deterioration of health. Old stables are often riddled beneath 
with rat runs, and where these communicate with adjoining houses tbej 
may introduce a concentrated effluvium into them from the stables. This 
is most likely to occur where the flooring is bad, and the drains are of 
brick, or other loose or soft material. 
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Cow'heeping, 

Cows are not now generally kept in confinement in towns unless they 
are large towns. The milk supply is usually derived from some outside 
country place. But in London and Edinburgh, cowkeeping for the 
supply of milk to the population, is an institution of long standing. To 
a less extent it is practised in such towns as Birmingham, and in some 
smaller towns, but mostly these establishments are, in such towns, 
situated in the suburbs. Breeding of calves is not practised in London 
cowsheds; cows are purchased in milk, and when they cease to give 
milk, are fattened and sold to the butcher. They are similarly sold to 
the butcher when they fail ill of any disease likely to terminate fatally, 
as soon as their milk is observed to fail. Cowhouses kept for dairy 
purposes are often located in narrow streets, in any small space which 
may happen to be available, and very commonly in the midst of 
ci'owded populations of poor people. The dairymen who keep them 
are often, under such circumstances, men of very small capital, and are 
satisfied if their cows are so lodged and fed as to give a due quantity 
of milk, without troublmg themselves about the nuisance which results 
from their improper management or the damage they inflict upon the 
health of their neighbours or even of their own families. On the 
other hand I have seen in London most unexceptionable cowsheds, 
well arranged and well managed, and neither a nuisance nor likely to 
become so. For the most part, cowsheds in London are much too small 
for the number of cows crowded into them. Sometimes a dairyman's 
cowshed is nothing more than some disused stable, or a wooden dilapi- 
dated shanty without proper means provided for drainage or the 
maintenance of due cleanliness. The part of the shed on which the 
cows stand is usually raised an inch or two, and this raised pait extends 
from the feeding trough as far back as the ordinary length of the cows, 
so that their hind feet stand at only a short distance from the ed«^e. 
Beyond this, and at a lower level is usually a passage running the len^b 
of the shed. Sometimes a gutter is provided, between the passage and 
the cows standing place, for the droppings and urine to fall into, and 
in the course of this gutter are one or more gully openings leading 1x> the 
drain. The part on which the cows stand and lie is usually not paved, 
except for a space of a few feet from the edge, since cowkeepers 
state that a hard paved surface injures the cows' knees when they lie 
down. The passage is usuiillv paved in some way. The paving in 
London cowsheds is usually of ordinary bricks placed on edge. The 
channel may be of the same, but it is sometimes nmde of small slabs of 
stone and sometimes of wood. 

The standing places of the cows are usually divided by low wooden 
partitions into stalls, and two cows are placed in each stall. The width 
of the stalls is just sufficient to allow the cows to lie down, f>., for 
single stalls about 4 feet, and for double stalls, not above 7 feet 6 indies. 
It is said that if more space is allowed the cows are likely to strangle 
themselves with their halters. ^^ 

The feeding trough is usually of wood or of brick covered with 
cement. Cows, thus kept, are fed mostly upon hay, mangolds, or 
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tnmipfl and brewer's grains. Some London cows also get a larger or AppJ^o. «. 
smaller snpplj of distillers wash. Grains and wash are believed to On Effluvium- 
stimulaie the secretion of milk. Most London cowkeepers keep their ^jlf Baiiarci!*^ 
oowd verj warm. The sheds are generally badly lighted and badly 
ventihtod, so that the prevailing atmosphere is very warm and moist. 
The dang is swept up two or three times a day and is stored in a dung- Dnnit. 
pit sometimes outside the shed, sometimes within it. The dnng«pit 
is usaally made large enough to hold several days' accumulation, so as 
to avoid the inconvenience of frequent removal. In these pits, which 
are mostly of brick, but sometimes of wood, the dung ferments and 
sometimes becomes exceedingly offensive before it is removed. I have 
seen instances in which the cowshed is directly entered from the dairy 
or from the kitchen or one of the dwelling-rooms of the house. 

I have known establishments varying in the number of cows from Capacity of 
400 to two or three cows. The cubical space allotted to each cow in '^^^ 
the sheds has varied within my experience from over 1,000 feet 
to a little over 200. The largest establishments, as a rule, are those 
which are best ventilated and which are least crowded. The most un- 
wholesome sheds in London, as a rule, are those which were constructed 
or in use prior to the time when the licensing system was introduced ; 
sheds erected since that time are vastly superior in every respect. 

The principal effluvium nuisances arising from cowkeeping are depen- Sources of 
dent upon the filthy mode in which the cows are kept, the storing and ^"^g^™ ^^' 
removal of the manure, and the storing of the grains on which they 
are fed. The grains are commonly stored in a grains bin into which 
thej are firmly trodden down. In the process of treading, the liquid 
matters are pressed out, and when proper provisions are not made for its 
flowing away into the drains, it stagnates on the surface of the yard 
and undergoing acetous fermentation emits an odour perceptible at a 
distance of many yards, and rendering habitations in the neighbourhood 
scarcely tolerable. Sometimes this precaution of treading down the 
grains is more or less n^lected, and the whole mass of grains acetifies 
and becomes offensive. When the bin is of wood, the material itself 
becomes saturated with the Hquid, and the bin is a source of gi*eat 
nuisance. Further, as in the case with horses, the presence of a number 
of cows upon a limited area in a close locality already crowded with 
habitations^ adds materially to the general pollution of atmosphere which 
such human crowding occasions. 

Pig'keeping. Pig-keeping, 

It is not necessary to say much in demonstration of the nuisance Ordinarily a 
arising from the keeping of swine. The reports made by health ofiicers ^^*'^<'®* 
in all parts of the country abound in illustration of it. It is a nuisance 
notorious in every town, and nearly every village in the kingdom. Nor 
can it be said that large establishments are on the whole less objec- 
tionable on thlis score than the two or three pigs commonly kept by poor The pur is not 
men in the rear of their cottages. The fault appears to be that the pig ^j^^^^Jii'*"" 
has a bad name as an unclean animal whose habits are espentiaUy and ' 

naturally filthy, and who will feast on disgusting food from which other 
itn ifniJa of better. rcputc will turn away. He is thus left to revel in the 
filth that he is supposed to prefer, and no pains are taken, for the most 
part, to teach him something better. To this popular prejudice I demur. 
A similar prejudice sometimes excuses neglect in providing sanitary 
appliances in the case of certain classes of the human population of the 
country. For I have heard the question asked. What is the good of 
providing wholesome lodging and appliances for drainage for people 
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whoee hmlnta are mitiindly fihhj and indfieenl? The pig is not 
DAiorally an unclean animal ; on the oontraij, it is natnraUj a clean 
animal. Wlien the pig wallows in mire he merelj follows an instinct 
implanted in him, in common wilh some other pachydermatons creatoies, 
the object of w&idi is cntaneoos cleansing. The mnd stands to 
him in the relation of soap to a hnman being, bat instead of washing 
it off with water ho allows it to cake and dry opon his skin, and 
then rubs it all off, mud and cntaneoos debris together, upon .some 
sufficiently rough surface. Loose hair and cutaneous scurf irritate him 
and he takes his own way of cleansing his skin from them. Cleanse 
his skin for him and he will rest in contentment, without offending 
the eyes of his supercilious betters^ often less scrupulous in this matter 
than he is. by his wallowings, scratchings, and scrubbinga. It has 
long been known that a pig thus cleaned with soap and water not onlj 
becomes less objectionable but grows fat more speedily than if left 
to dean himself in his own way. Similarly as respects his food. A pig 
does not naturally prefer disgusting food. If left to pick up his living 
where he can find it, he will eat anything he can find that is eatable, but 
even then will eat acorns, fallen fruit, or roots in preference to garbage : 
and human beings in similar straits will act precisely in the same way. 
I am crediUy informed that, even in London, there are men who 
regularly resort to the dung heaps adjoining certain London slanghter- 
houses and pick out from them, for conversion into human food, the 
unborn calves thrown there with other garbage by the butchers. It is 
not to be supposed thai such wretched people would not p^fer better 
food if they could get it. Grarbage is not the food that the pig selects 
by preference. In fact a pig which has been fed for any time upon sweet 
food will turn away from sour and disgusting food. I have it on the 
authority of dealers with whom I once had to do at Belle Isle, near the 
Metropolitan Cattle Market, who used, at the time I speak of, to feed the 
pigs they had purchased for re-sale on blood and garbage from the 
abattoirs, that often pigs would nearly starve before they would touch 
the food set before them, only eating it under the pressure of acute 
hunger. I am not saying that it is not economical, or perhaps even a 
desirable thing, to convert into pork matters which can in no other way or 
in no way more convenient be made subservient to the subsistence of 
mankind, or that the pig is not properly utilised in tius manner. I 
only wish to viudicate his character as a cleanly feeder, if only he has 
the chance of cleanly feeding vouchsafed him. 

Still, as a matter of fact and daily observation, pigs are habitually kept 
even in the middle of populous towns in a most uncleanly and unwhole- 
some manner, and the outcry against their being so kept is natural and 
not to be wondered at. Health officers, judging from their reports, 
would cut the knot of the difficulty by altogether forbidding the keeping 
of swine within the precincts of towns, or within some defined distance of 
inhabited dwellings. 

The offensive odour from ill-kept and ill-managed piggeries will 
travel with the wind very considerable distances. The nuisance has its 
source, (1) in the filthy condition of the piggeries themselves, the 
accumulation of manure about them and its removal, often in a ferment- 
ing condition, and (2) in the storage and subsequent preparation of the 
food. The first source of nuisance is dependent partly upon the manner 
of construction of the sties, which are often mainly or entirely of wood, 
a material which absorbs offensive liquids and becomes saturated with 
them in course of time ; partly upon the bad construction of the fioor of 
the sties, often again partially or wholly of wood or imperfectly laid with 
bricks, or sometimes consisting merely of the bare earth ; partly upon 
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imperfect arrangemeats for drainage of the sties or the absence of any a^p. No. b. 
drainage at all^ and partly upon neglect to cleanse the dung and filth on BfliuvTuiu- 
from. the sties at due intervals. As respects the second soarce of ^^^i^^ 
nuisance it is to be remarked that the feeding of pigs upon sweet food 
is the exception and not the rule of ordinary pig-keeping, the food that 
pigs ordinarily get is refuse food, tavern wash, or its congener town 
-wash, consisting of scraps of food of all kinds, peelings of vegetables, 
rind of bacon, pot liquors of all sorts, Ac, brewers grains, butchers 
offal, such as entrails, livers or blood, &c. The swill tub in most 
towns and villages is an institution wherever pigs are kept, and in 
many houses too where they are not kept, since its contents have a price; 
and throughout the year daring hot as well as during cold weather the 
process of filling it goes on. Even when the tub is full, the wash or 
dwlU it contains is often not given at once to the pigs, but is kept in 
store for many weeks or even months, during which time it becomes 
most offensive from fermentation, while the top of the mixture acquires a 
layer of monldiness. The swill is then unmitigated filth, yet is con- 
sidered good enough for the food of pigs, and indeed their appropriate 
food. When in this condition, and when dipped out in this condition, 
the odour is insufferably offensive and sickening. At Calne, one of the 
most important bacon-curing towns in the kingdom, and where, con- 
sequently, nearly every cottager keeps pigs, potatoes, previonsly boiled, 
are heaped up in some comer of the back yard and kept there in a sour 
condition until they form a thick pasty uniform offensive mass, which is 
then dag out in portions from time to time as food for the pigs. When 
batchers keep pigs it is not unusual, especially in coimtry towns and 
villages, to see the sty so arranged as to open upon the dung-pit, into which, 
t<^ether with the manure from the slaughter-house, are thrown blood and 
such entrails as cannot be used for human food. The pigs rummage in 
this filth and do a double duty there, eating the blood and garbage that 
they find and treading down the dung and litter. But sometimes these 
kinds of food are not given until they have been cooked by boiling, 
either alone or with meal or potatoes, diseased potatoes being commonly 
utilised in this way. This boiling of the food is often a still greater 
source of naisance than the condition of filth of the sties, and the stench 
from it often spreads to distances which that from the sties does not 
reach. 



Such effluvium-nmsances as I have pointed out as arising from horse- The effluvium 
keeping, cow-keeping, and pig-keeping are held by popular professional ariiSngfirom the 
consent to be nuisances injurious to health ; and inasmuch as they are imprope rkwp - 
efiSnvium nuisances due to ^Ith in one form or another, the popular arafxijuriouBto 
professional opinion is endorsed by scientific professional opinion. The ^^'i p^^. 
late Medical OfiScer of the Boai'd, Mr. Simon, writes in his second pies, 
report to the Local Government Board : ** Uncleanliness must, I 
'< think, without doubt be reckoned as the deadliest of our present 
<< removable causes of disease. In stating this opinion of its fatal influence, 
" I do not refer to it in its minor degrees, as compared with high standards {joujff "y^^*'** 

of cleanliness or chemical purity, but refer chiefly to such degrees of it orif^n\n oith. 

as fall, or ought to fall, within the designation of JFtltk : — to degrees, 

namely, which in most cases obviously, and in other cases under but 
** slight mask, are such as any average man or woman should be disgusted 
" at : such as, eminently, the presence of puti'escent refuse matter, solid 
*' and fluid, causing nuisance by its effluvia and soakage. . . r It has 
** been among the oldest and most universal of medical experiences that 
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Aff^o. 8. M popalations living amid Filth, and within direct reach of its polluting 
On BflhiTium- ** influence, succumb to various diseases which under opposite conditions 
§)^^]^2J|^|'^ ^ are comparatively or absolutely unknown ; and the broad knowledge 

** that Filth makes Disease is represented in the oldest records which exist 
*' of legislation meant for masses of mankind. The exacter studies of 
'^ modern times have further shown that by various channels of indirect 
'* and clandestine influence Filth can operate more subtly, and also far 
*' more widely and more destructively than our forefathers conjectured." 
After alluding to the fatal influence of large doses of the offensive gases 
given off during organic decomposition, he goes on to say, ** Far smaller 
" doses of these foetid gases, as breathed with extreme dilution iu 
*^ ordinary stinking atmospheres, both give immediate headache and 
^ general discomfort to sensitive persons temporarily exposed to them, 
^' and also appear to keep in a somewhat vaguely depressed state of 
** health many who habitually breathe them ; but here, so far as we yet 
' ** know is the end of the potency of those stinking gases. . . . The 
" other and far wider possibilities of mischief which we recognize in Filth 
'^ are such as apparently must be attributed to morlnfic ferments or 
*' contagia; matters which not only are not gaseous, but on the contrary, 
'' so far as we know them, seem to have their essence, or an inseparable 
^ part of it, in certain solid elements which the microscope discovei*s in 
'^ them ; in living organisms, namely, which in their largest sizes are but 
<« very minute microscopical objects, and at their least sizes are probably 
^' unseen even with the microscope ; organisms which, in virtue of their 
*' vitality, are indefinitely self multiplying within their respective spheres 
^^ of operation, and which therefore, as in contrast with common poisons, 
^ can develop indefinitely large ulterior effects from first doses which are 
^^ indefinitely small. Of ferments thus characterised, the apparently 
" essential factors of specific chemical processes, at least one sort — the 
** ordinary septic ferment — seems always to be present when putrefactive 
^' changes are in progress, as of course in all decaying animal refuse 
^ while others, though certainly not essential to all such putridity, are in 
'* different degrees apt, and some of them little less than certain, to be. 
^' frequent incidents of our ordinary refuse. . . . It is by these 
^' various agencies (essential and incidental) that Filth produces * zjrmotic 
<* disease.' ... Ill ventilated, low- lying localities, if unclean as 
'^ regards the removal of their refuse, may especially be expected to 
" have these ferments present in their common atmosphere, as well as of 
'^ course teeming in their soil and ground-water." The main truth thus 
Thu is an axiom, admirably formulated by Mr. Simon is axiomatic. It is the result of 

extended experience and protracted observation, and being an axiom, 
may duly and logically used in reasoning by way of deduction.* Not 
only may axioms be thus used, but they ought to be thus used for the 
benefit of mankind. The practical application of the axiom that 'Filth pro- 
dupes disease' to the particular case of the filthy keeping of animals is self 
evident. But in order to make the application clearer, I may again refer 
lo Mr. Simon's report and quote some further remarks of his upon the 
general subject of filth-produced disease. After referring to the fact that 
excess of disease in filthy places is not always due only to the filth, he goes 
on to point out that notwithstanding mixed cases, *'ln filthy urban districts 
'' where the foul air, comparatively incarcerated in courts and alleys and 
« narrow streets, can act with most force in regard to masses of popu- 
^* lation, the population always shows an increased mortality under 
** several titles of disease. Such miscellaneous increase of mortality 



* " Axioms duly and methodically drawn fi-om particulars will again easily point 
« out new particulars and so render the sciences active." — Novum Organum. 
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affects probably all ages, more or less, but a distinctively large pro- Atf^o; 6. 
portion of it attaches to the children. Apparently the mere influences On Effluvium- 
of the Filth (apart from other influences) in such a district will be Dr.^iSd.^ 
caudng the infants and yoimg children to die at twice or thrice or 
fonr times their fair standard rate of mortality. ... In trying to 
analyse the death-statistics of filthy districts we soon find that, with 
regard to many of the separate elements in the miscellaneous 
mortality, we cannot argue in exact scientific terms : partly because very 
large qnantities are registered under names which have no definite 
nosological meaning — c.^., * convulsions,' * teething,* * atrophy,' * con- 
sumption ; ' partly also because some kinds which we can fairly 
** identify by name (e,g.y pneumonia)* arc such as we do not always 
'^ setiologically understand ; and sometimes we may be only able to esta- 
*^ blish the broad fact that, within the area of Filth, the deaths in total 
^ amount are greatly more numerous than they ought to be, and that the 
*^ excess (or in mixed cases a certain share of excess) can only be ac- 
*' counted for as the effect of the Filth." Nevertheless, both experiment 
and professional experience combine (as he proceeds to point out) to 
show that septic ferment, however it may enter the blood, is apt to find 
the way thence to the bowels, so that diarrhceal affections become 
the most prominent of the diseases distinctively due to filth. More- 
over, ^ experimentally we know of this ferment, that, when it is enabled 
by artificial inoculations to act in its most effective way on the animal 
body, and even more when it has received a curious increment of 
strength which its first propagation within the living body seems to 
bestow on it, it shows itself one of the most tremendous of zymotic 
poisons ;" that it develops " disease exactly corresponding to certain very 
^* fatal and, unfortunately, not infrequent infections to which lying-in 
^' women, and persons with accidental wounds and the wounds of surgical 
operations, are most subject, but which also occur independently of 
such exceptional states ; infections chiefly known under the names of 
" erysipelas;, pyasmia, septicaemia, and puerperal fever; infections which 
** we sometimes see locally arising anew in unquestionable dependence 
** on Filth, but of some of which, when arisen, it is perfectly well known 
*^ that they are among the most communicable of diseases. And a further, 
*^ perhaps still more instructive, teaching of the artificial infections is this : 
'^ that the 'common' ferment, which in its stronger actions quickly destroys 
** life by septiciemia, can in slighter actions start in the infected body 
'^ chronic processes which will eventuate in general tubercular disease." 
After making all necessary reserves in the application of these results 
of experiment to the condition of ordinary life, he goes on to say 
that, '' looking well at the pathology of human life, under residence in 
foul air, wennd ourselves again and again reminded of these results of 
physiological experiment; often seeing phthisis and other tubercular and 
like diseases gradually developed, as though under gradual overpowering 
** of the limited normal resistance to the septic ferment ; or seeing — and 
** particularly where some exceptional bodily state (wounded or puerperal) 
'< gives opportunity, the sudden invasion of erysipelas or other septic 
*^ infection, not in discoverable dependence on any human infectant, but 
" conceivably a filth-inoculation from the air." 

* On the relation of certain cases of pneumonia to filth, an interesting and instrac- 
tiTe paper on "Pythogenic Pneumonia/' by Dr. T. W. Grimshaw, in the "Dublin 
•* Journal of Medical Science " for May 1875, may be consulted with advantage. See 
also some farther observations of my own as to epizootic pleuro-pneumonia, quoted 
later in this Report I may add that doriDg a long service as a dispensary physician 
in London, I was myself forcibly impressed by the preferential frequency of a fatal 
form of pnemnonia, especially among children, in the filthy ill-drained courts of the 
metn^lis. — £. B. 
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No illnstratioDS or proofs are necessary in the application of the 
doctrine thus propounded by Mr. Simon ; it is sufficient to say that the 
universal experience of medical men affirms the fact that disease:^, 
especially those forms of diseases and kinds of death referred to by Mr. 
Simon, are exceptionally frequent in filthy mews among residents over 
stablesy and where cows and pigs as 'well as other animals are kept in n 
filthy or unclean condition, and where the effluvia from such keeping 
are concentrated within a confined space by peculiarities of locality.* 

Nevertheless I cannot refrain from making the following extract 

from Dr. Buchanan's annual report for 1862 to the Board of Works of 

St. Giles' district, where he was at that time Medical Officer of Health : — 

*' The main point that appeared needful to be established in evidence 

'< before the magistrates was, that injury was inflicted on the health of 

<< the neighbourhood by the presence of cowsheds in St Giles*. To 

those who had been engaged in observing the sanitary state of the 

people through a series of years, this did not appear at all doubtful ; 

'^ but it seemed desirable to get, if possible, some numerical proof of 

such injury to health. With this view, the sanitary statistics of nearly 

six years were examined with reference to one particular cowhouse, 

that in Stacey Street, which was so situated that its influence on 

health could be measui'ed. The end of Stacey Street, at which the 

^' cowhouse is situate, would be expected, primd facie^ to have sani- 

^ tary advantages over the other end, which abuts on the middle of 

*' Dudley Street, a neighbourhood which the readers of this report well 

*' know to be unhealthy beyond most other parts of the parish of SSt. 

'* Giles'. Now, on an analysis of the mortality, it was found that, three 

*^ houses excepted, there had been an average t>f three deaths in each 

'^ inhabited house, and in none a higher mortality than six in the eix 

years. But in the three houses, Nos. 6, 7, and 9 there had been an 

average of 10 deaths each ; viz., in No. 6, seven deaths ; in No. 9, 

*' nine deaths ; and in No. 7, actually 14 deaths in the period under 

'* examination. Now No. 7 is the house most directly connected with 

'^ the cowsheds ; Nos. 6 and 9 are the two houses flanking it. No. 8 

*' consists only of workshops and the entrance to the cow-yard. In 

*' these three houses, Nos. 6, 7, and 9, 30 deaths occurred, while the 
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* Ck>nfirmatory evidence of the injuriousness of these filthy effluvia from ill kept 
animals may be derived trom considering the effect they hare upon the animalcs 
themselves. I may illustrate this effisct by some observations of my own, made o.i 
two separate occasions, on one of which pleuro-pneumonia was prevalent in the 
London cowsheds, and on another when the cattle plague was present in this countr}*. 
On both of these occasions I took the trouble to compare the prevalence of the 
disease in the cowsheds in Islington with that of the practice of storing the dung of 
the nniniRla within thc cowshed itself. In the case of the lung disease, I found that 
in lt*57, while 8 out of 31 sheds in which the manure was not stored within the shecl 
had had cases of lung disease, as many as 8 out of 1 1 in which the dung was stored 
within the shed had had cases of it. And as respects cattle plague in 1865, 1 found, 
generally, that, while G6 per cent, of the sheds in which the manure was not stored 
within the shed were invaded by the disease, as many as 91 per cent, of those in 
which it was so stored were invaded t and that the infiuence of this filthy practice in 
promoting attack was most obvious in the smallest establisluneuts, which were less 
liable than the larger ones to the introduction of the contagion ; since, while but 
53 per cent, cf the sheds of the first class were invaded, none at all of this second 
class escaped invasion. It is in these small establish rrcntr. that thc dung is habitually 
kept for the longest period of time before removal. The bearing of these facts upon 
the supply of wholesome meat in towns is obvious. [For a fuller statement of these 
observations, see Appendix E. to the Second Report of the Cnttle Plague Commis- 
siou, 1866.] 

Drs. Druitt and Aldis also mention in one of their Reports the occurrence and 
spread of " influenza," accompanied by ** sore throat," among horses in an ill-kept 
stable ID their district, and that the disease was attributed by the veterinary surgeon 
in attendauce to the unwholesome state of the stable. 
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other 14 inhabited houses had only 40 deaths between them. The ^^^- ^^' ^ 
'* only two fever deaths in the street were in these houses abutting on on Effluviuin- 
" the cow-yard. Three out of the five deaths from diarrhoea were in tJ^^^b^iiSi**^ 
** them. Out of 10 deaths from acute lung disease which follow (as 
*^ has been often shown) the zymotic deaths in their distribution, and 
'* depend upon similar impurity of air, eight occurred in these three 
^ houses. The Stacey Street cowhouse was the only one in which n 
*' numerical estimate was attempted of the influence on the health of 
^^ the neighbourhood. But on the strength of the facts where ascer- 
**' tained, the reply was not difficult to the question of the counsel who 
'^ had been retained in the interest of these nuisances : * Do you mean 
** * to say that a cowhouse and yard is more detrimental to the health of 
''.' a neighbourhood than if the same space were covered with poor 
" * houses ? ' — * Yes, it positively is so/ '* 

Another extract from Dr. Buchanan's report for 1860, relating to 
mews may not be out of place. It relates to a place called Southampton 
Mews, in respect of which proceedings (much delayed) were pending : 
*' Meanwhile, in the summer of 18o9, the houses of Bloomsbnry 
'^ Place and Bloomsbury Square, on which these premises in the mews 
" abut, were pervaded by bad smells and by zymotic diseases, referred 
^' by the medical attendants of the cases to the miasms of the mews. In 
** the summer of 1860, again the same smells, and again the same out- 
*' break in the neighbouring houses, this time taking the form of diph- 
<* theritis. In November, a child from the house itself died of diphtheritis 
'* in University CoU^e Hospital. And now, in the summer of 1861, 
^ among other complaints, a medical practitioner writes from Blooms- 
^ bury Square : < As usual, now that the abominations of Southampton 
'^ Mews are upon us, and the smell has been most unpleasant, diphtheria 
^' has broken out at No. 25 in this square, also at No. 27.' " 

In Drs. Dmitt and Aldis' annual reports upon the sanitary condition Dn. Dmitt and 
of St. George's, Hanoirer Square, I find among other illustrations of ^^l^* observa- 
the injury to health occasioned by mews-stables, the following reference 
to diphtheria, which, taken in connexion with what has just preceded, 
and with some observations made in New York, to be referred to pre- 
sently, is at least very suggestive. In their report for 1868 they men- 
tion that in the month of January diphtheria occurred '' in one of the 
** stables in Eannerton Street, where six children, whose ages varied 

between five and fifteen, were attacked with the disease, three of whom 

died. The disease appeared in other stables and houses in the same 
*^ locality, and some of the patients were taken to St. George's Hospital. 
*^ . • The stable was ofiensive." They further mention the fact that in 
the fourth quarter of 1858 only three cases of diphtheria occurred in the 
public medical practice of which they received records. Such cases 
occurred in a difierent mews. 

In connexion with this . last quotation I may quote the following Observations 
passages from the ** Report of the Council of Hygiene and Public fj?^.^^®^ 
" Health of the Citizens' Association of New York upon the sanitary con- 
" dition of the City " (1865). In respect of the third district, Dr. 
Hampton Harriott writes : '' In regard to the infiuence of stables upon 
^ the public health, I think that I have, in many cases, traced to their 
** influence (especially when occupied by sick and disabled horses) an 
** earlier invasion and increased prevalence of such diseases as scarlatina 
«« and diphtheria." In respect of the same district. Dr. Keeney writes : 
** That they produce a deleterious efiect upon the health of their imme- 
** diate localities, I infer from the marked and fatal prevalence of 
^ certain peculiar diseases in their immediate and most exposed vicinity. 
** Cholera infantum is one of the maladies here referred to." In respect 
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of the fourth districf, Dr. Ezra Pulling writes : " The noxious gases 
arising from these places coutrihute in no small degree towards 
vitiating the atmosphere of the crowded tenements by which they are 
usually surrounded. A reference to the large map accompanying 
" this report will show that many of the localities where the existence 
'* of typhus or typhoid fever is indicated are in the immediate vicinity 
'< of stables, the emanations from which appear to be predisposing, if 
*^ not exciting, causes of several forms of zymotic disease. Of 44 cases 
« of erysipelas occurring during the past year, no less than 31 were 

" adjacent to or within 25 feet of stables. At No. 10 Street, which 

'< is contiguous to one of the laigest stables in this district, four cases 

** of this affection occurred. The rear of No. 27 Street adjoins a 

'^ stable, and is within 25 feet of another. In this« house, which is 
occupied by five families, there were three cases of erysipelas. The 
i*ear of No. 22, Cherry Street, which contains 16 families, is separated 
from a large stable by a vacant lot, into which runs much of the fluid 
part of the manure. In this house five cases of the above disease 
were reported during the year. Zymotic affections of the throat and 
lungs appear to be very prevalent in those localities where the litter of 
stables is undergoing fermentation. One of my colleagues has already 
'' stated to the Council his belief that gaseous emanations from these 
" sources are conducive to the spread of diphtheria ; and while my own 
" observations tend to confirm his theory, I believe it to be equally true 
" of an insidious and very fatal form of pneumonia. . . . Indeed, it 
'^ may be said that zymotic diseases of all kinds appear to be exceedingly 
** rife in this region." In respect of the 15th district. Dr. James 

Ross writes : " At No. Avenue B, a horse stable occupies the rear 

" area of the lot, and the entrance to the stables is. made only through 
^' the door and hall of the tenant-house. I found two of the scroMous 
" children in that house on crutches. The grave has strong claim upon 
^' others. . . . The prevalence and fatality of pulmonary disease among 
'* horses in overcrowded and neglected stables is only equalled by the 
*' fatality of like maladies in the women and children of tenant-houses." 
In respect of the 16th district. Dr. W. C. Hunter writes : " The 
*' principal insalubrious feature of these stables is their efiect upon rear 
** buildings. This happens when a stable in the rear joins a rear 
'* dwelling next door. ... A stable is placed in the rear of one street, 
" and on the opposite street is a rear dwelling-house. The rear walls 
" of the two buildings are within 2 or 4 feet of each other (this inter- 
" vening space being an unwholesome * cloaque '), with a small rear 
** bedroom window of the dwelling, and a breathing hole for the animal 
" in the stable ; both window and opening being on the same plane. 
" This is precisely w^hat is seen at No. 278, West Seventeenth Street, 
" where the bedroom window must be kept constantly closed to prevent 
" the unpleasant odour from the stables entering the apartment. Three 
** cases of purulent ophthalmia have occurred here, and typhus prevails 
" in the front house." 



Mode of pre- 
ventiug nui- 
sances. 

Fromfforte' 
keeping. 



Proper flooring 
of stables. 



As to the mode of preventing or minimizing the effluvium nuisances- 
from horse-keeping, cow -keeping, and pig-keeping :— 

I¥am Horse-keeping. 

The prime essentials of the wholesome stabling of horses are cleanli- 
ness and the due removal of manure. 

1. The flooring of the stable should be of such materials and so laid 
as to permit the ready flowing avfay of liquid manure from the standing 
of the animal. For this purpose the flooring should be as even and 
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nnifonn as possible, and such as is incapable of absorbing urine or other Apf^o. g. 
liquids that mav £eJ1 upon it. Hence, the best flooring theoretically, is on Effluviiun- 
one which is joindess, firm, and properly sloped to a proper channel. i)J^BiSurd. ^ 
The worst sort of paving that I have seen in ordinary use is that made 
with round pebbles laid upon the unprepared ground. Brick is too 
absorbent to make a good pavement, square stones sets, and what are 
termed iron-stone bricks laid upon a duly prepared foundation of con- 
crete are better. But even these are not equal as a flooring to a hard 
cement. The most perfect flooring that I have seen has been in stables 
laid with the patent cement of Wilkinson & Co., of Newcastle. It bears 
very rough wear admirably. It is a cement made with Portland cement 
and roughly ground stone or granite chippings run upon a basis of 
brickbats. [See a fuller description below under the head of ^' Slaugh- 
tering of Horned Cattle," &c] 

2. There should be provision for proper drainage. The chimnel D»ta«««. 
leading to the drain iidet should be impervious and even like the 
flooring or guUy. The drains should be of stoneware pipei^ which resist 

the ravages of rats. The drain inlet should be outside the stable and 
provided with an appropriate trapping arrangement. 

3. The dung should be removed from the floor of the stable at short Litter. Ac. 
intervals. Straw or other litter used for the bed of the animal should 

not be used a second time after being saturated with the urine. 

4. Manure should not be permitted to accumulate in the place ^^^"^^^ 
provided for its reception, if that place be near enough to inhabited 
houses io become a source of nuisance from its effluvia. 

When horse manure is necessarily retained on premises for several 
days (an event which only ought to happen sccidentally), it ought to be 
so stored as not to be liable to undergo compression, the atmosphere 
should have the freest access to all parts of the deposit, and provision 
should be made for the draining of all liquid matters from it into an 
appropriate drain. It has been said that sprinkling the manure freely 
with dilute sulphuric acid (a cheap agent) assists in preventing the rise 
of effluvia, but I have had no experience of this expedient. 

5. The flooring of stables should be daily washed down with water, Cleanlinest. 
and the walls and ceiling periodically lime-whited, and always kept 

clean. 

There ought never to be any difficulty in providing, so far as this, 
against effluvium nuisances arising fi*om horse-keeping. Difficulty begins 
to appear when the question of residences over stables, as in London 
mews, arises. It is to my mind doubtful whether the best devised "Mewi." 
scheme for rendering such residences wholesome would be altogether 
successful. The principle, however, to go upon in making an endeavour 
to render them wholesome is, in addition to what has been above sug- 
gested, to dissociate by the best known means the atmosphere of the 
stable below from that of the dwelling-place above, and to provide 
for the separate horizontal ventilation of the stables and of the dwelling 
rooms. To carry out the first of these objects it would be necessary to 
construct the walls of a material which shall be non-absorbent and prac- 
tically impermeable by stable vapours and gases; and either to construct 
the ceiling with similar materials, or to interpose an impermeable mate- 
rial between the ceiling and the dwelling rooms above.* In addition to 
this, the staircase leading to the rooms above should be placed as far as 

^ I am asiared by the Architectural Department that there would be no practical 
dificultj in obtaining roch atmoapheric isolation, by the une of such materials as 
l|]msed bricks, well and closely set tn cement, or by the use of good cement for the 
Imtng of the walls and flooring «f the rooms above. 
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possible from the stables, should open directly from the street, and its 
side walls should be constructed of similar impeimeable material to that 
employed in the stable itself, and the staircase should have a distinct 
and separate ventilation from the roof. 



From Covh 
keepinff. 



F^ofh CotD'keeping, 



Proper oonstruc 
tion of cowsheds 
Ac. 



The essentials for wholesome cow-keeping and the avoidance of 
effluvium-nuisances whei*e cows are kept in populous places relate, a, to 
the construction of the cowsheds ; by to cleanliness and proper manage- 
ment of the manure ; r, to the proper storage of their food. 

a. — 1. A cowshed should not be crowded. There should be ample 
space for the circulation of air both at the head and tail of the cows (an 
object which may be gained by means of a sufRciently wide passage at 
both ends of the stalls), and the total cubic capacity of the shed per cow, 
for cows of average size, should not be less than 1,000 cubic feeU 

2. The paving should, as respects material, be similar to that recom- 
mended for stables. It should be non-absorbent. The best material is 
a firm, hard asphalte, or ironstone bricks set in cement, in any case laid 
upon at least 4 inches of good concrete, or it may be altogether con- 
structed of good firm cement. In London, where usually no litter 
is provided for the cows to lie down upon, it is customary not to pave 
the floor towards the head of the stall, on account of the injury likely to 
be done to the knees of the cows in the act of lying down, but to put in 
that part a layer of earth, sand mixed with day, fine brick rubbish, or 
other soft material. Where litter is used the stalls may be paved 
throughout. But litter of anv kind is objectionable unless renewed daily. 
It beconies damp and sodden from the exhalations of the cows when thej 
He down, and is then said to be injurious to the health of the cows. 

3. The walls of the shed should be of brick or stone, and faced to a 
height of at least 4 feet with a dado of good even cement, or with zinc, 
slate, or other non-absorbent material, 4. There should be good venti- 
lation and lighting. Both lighting and ventilation are best effected from 
the roof. 5. The feeding trough at the head of the stalls should be 
constructed of iron or of some other non-absorbent material. 6. There 
should be a channel of non-absorbent material running along the tall 
end of the stalls. The pavement should be so sloped as to drain into it, 
and the channel itself should be of sufficient depth and width and be so 
sloped as to conduct away liquid matters readily. It' should conduct such 
matters to a pipe drain inlet prr perly consti-ucted outside the shed. 
7. It is desirable that a cowshed ^should always be a detached building 
standing in its own yard, but v.here any part of a shed adjoins a 
dwelling-house a pai*ty wall of non-absorbent material should intervene. 
In no case should any room of a dwelling-house or any ix)Om used as a 

Mode ot UciUiug dairy communicate with a cowshed. 8. The dung should never be 

stored within the shed. When practicable, a dung-pit should be 
altogether dispensed with ; it never fails to be a source of nuisance to 
the neighbourhood. The proper plan to adopt would be to place dung 
at once in the receptacle or conveyance in which it will be conveyed 
away, and this should be constructed of iron or other non- absorbent 
material and kept clean. • 

b. — 1. The manure should be swept up and carried to the I'eceptacle 
at least evciy six hours, and in the intervals the channel should Le kepi 
sufficiently elejir for liquid matters to run off, and twice a day the 
channel and passages should bo cleansed with water, and the dado simi- 
larly cleansed at short intervals. For this purpose a proper water 
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supply should be provided within the shed at such an elevation that Arp. No. 6. 
the water can be delivered by a hose so as to reach all parts that it is On Effluvium- 
nceessary to wash. 2. The whole interior of the walls and ceiling Sr^aUarSu^ 
should be regularly and periodically limewashed at due intervals. 

3. The cows themselves should be kept clean by proper grooming. 

4. The manure should be removed from the premises, in the covered 
receptacles provided, daOy or at very short intervals, and the receptacles 
should be cleansed before their return to the yard. 5. The yard itself 
should be well paved, preferably in the manner recommended for the 
cowshed itself, be well drained and kept clean. 

c. — Grains or other kinds of food likely to become sour should be Proper ston^se of 
kept in non-absorbent receptacles outside the shed, and duly protected 'f™"** ^^* 
from the weather. Grains should be well pressed down, and the recep- 
tacle should be provided with due means for conducting away into the 
drain, without exposure to the air, any liquids which may ooze from 
them. This receptacle should always be thoroughly cleansed within 
with hot water from time to time of its being replenished. Apparently 
with a view to facilitate this, the St. Giles' Board of Works in the metro- 
polis requires that there shall be two grain receptacles provided, or if 
there be only one that it shall be divided by a partition. 

JF^am Pig-keeping. jj^ow iHg^ 

The most scrupulous care is requisite to prevent pig -keeping becoming ^^ ^' 
a nuisance, when carried on near inhabited houses. 

a, — ^In respect of the construction and arrangement of the sties. f.^i^ constmo- 

1. They should in no case abut upon or communicate with any part of °°° "^^^ 
a dwelling-house. 2. When pigs are kept in any considerable number, a 

proper enclosed room or building of brick or stone should be provided for 
the purpose, and it should be lighted and ventilated, preferably from the 
roof. If the pigs be kept in low sties erected within a yard, the whole 
sty (t.^., every part to which the pigs have access) should be covered 
with roofing in such a way as to effectually prevent the ingress of rain. 
3. The flooring should be of some material impervious to wet : asphalte 
or cement, or good glazed bricks, closely laid in cement upon a basis of 
good concrete, are the best materials. It should be properly sloped to a 
channel running along the front of the sties and leading to a proper 
drain inlet outside the sties. 4. The waUs of the sties should be con- 
structed of impervious materials, such .as stone, or slate slabs, or glazed 
bricks well set in cement, and the feeding trough should also be of some 
impervious material. No wood should on any account be permitted in 
any part of the sties. 5. The yard or building within which the sties 
are situated should be paved in a similar manner to the sties themselves, 
and be well drained. 

b. — ^In respect of cleanliness. 1. The pigs should at all times be pro- ^^22wment 
Tided with an ample supply of clean litter. The best materials to use 
are clean straw or a layer of about 3 inches of sawdust. The litter 
should be renewed, and all manure removed from the sties, daily. 

2. Prior to such fresh supply of litter the floor and walls of the sties 
should be thoroughly washed and cleansed daily, 3. The pigs them- 
selves should also be cleansed and scrubbed at least once a week with 
soap and water. 4. The manure and foul litter should be removed from 
the premises daily. 

c, — In respect of the storage and preparation of the food. 1. No Jj**^*^"^' 
offensive or sour pig food should be kept or used on the premises. If 
grains are used they should be stored in the manner recommended for 
cow-keeping. 2. The preparation of food by boiling should be carried 
on in the manner recommended for tripe and trotter boiling. 
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D^*SSSi!*^ ^" Effluvium-Nuisances arising in connexion with the Slaughtering 

Past II. ^^ Anihals. 
Effluvium- 

^^eSed^th "^ *^^® division of my Report I propose confining mjself to the 

the Slauoh- slaughtering of homed cattle, sheep, pigs, and horses. 

TBBIHG OF » . 

AKIMAJ4. 



SLAueHTXRnre The Slaughtering of Horned Cattle, Sheep, and Pigs for 
8i^rS> Human Food. 

PiGB. 



Estobluhments 
visited. 



Establishments visited. 



Date. 



Names. 



Locality. 



Other Businesses or 
Fkt)oe88e8 conjdned. 



Nov. 26, 1875 

Jan. 19, 1876 
» 21 „ 



>f 



>« 



May 22 „ 

Jnne 9 „ 

July 27 „ 

Oct — „ 

»> 26 „ 



yov. 15 



I* 



28 



,. 80 
Dec. 2 



tt 



f) 



»» 



» 



t9 



6 



99 
99 

l> 
99 



Jan. 11, 1877 



II 

99 
M 
M 



19 



29 



»i 



M 



If 

If 
11 



Corporation abat- 
toir. 

Williams (PigR) - 
Skull (do.) - 
Dole ( do. ) - 
Two large semi- 
public abattoirs. 

Corporation abat- 
toir. 

Corporation slaugh- 
ter-house. 

22 slaughter-houses 

Slaughter - houses 
at cattle market. 



Corporation abat- 
toir. 

West and Hayr - 

Corporation abat- 
toir. 

Do. 

Moore Street abat- 
toir. 

Victoria Street 
abattoir. 

Scott Street abat- 
toir. 

2 groups of slaugh- 
ter - bouses or 
semi-public abat- 
toirs. 

Government 
slaughter-house. 

Several private 
slaughter-houses. 

Corporation slaugh- 
ter-houses. 

Whitlaw - 

Day (Pigs) - 

Day ( do. ) - 

Thomson ( do. ) - 



Manchester 



Bedminster 
Bristol - 

Do. 
Leeds 



Reading. 

Monmouth. 

Aldgate, City of 

London. 
Deptford - 



Crojdon - 

Do. 
Hereford. 

Lancaster. 
Glasgow - 

Do. 

Do. 

Newcastle-on-Tyne. 



Portsmouth. 
Do. 

Metropolitan Cattle 

Market 
Islington. 
Beading (Cross 

Street). 
Beading • (Munster 

Street). 
Beading - - | 



Blood albumen making, 
dot drying, blood 
manure making. 
Bacon curing. 
Do. 
Do. 
Separation (at one of 
them) of serum from 
blood. 



Separation of .serum 
from blood, gut 
scraping, boiling of 
fleth, &c. 

Separation of serum 
from blood. 



Tripe boiling, boiling of 
condemned meat 

Separation of serum 
from blood. 



Bacon curing, 

scraping, &c. 
Bacon curing 

Do. 



gut 
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Other Businesses or Dr. Ballud. 


Date. 


Kames. 


Locality. 


f 


Processes conjoined. 


Jan. 80 1877 


thomas Harris 


Calne 


- 


Do., and associated 
processes. 


»» n n 


C. Harris & Co. 


Do. 


■ 


Bacon curing, gut scrap- 
ing, &c. 


Mar. 22 „ 


JKrkett - 


Sonth Shields 






«> 9f 9* 


Qallan - 


Do. 






99 99 >' 


Tyson - 


Do. 






>9 n y> 


Postgate - 


Do. 






39 f> f* 


Catch (Pigs) 


Do. 






99 n >9 


Blakey - 


Do. 






n M 99 


Brown 


Do. 






WW ^' »^ 

99 t» 9> 


Swan 


Do. 






» »> M 


Taylor - 


Do. 






»9 19 9f 


Another, name un- 
known. 


Do. 






At Tsrions 


Ifany other esta- 


London 


and 




tnacB. 


blishments, various towns. 





Slaaghtering is usaallj conducted within a building speciallj adapted Places where 
for the purpose ; but occasionally this is not the case, and animals are *^ " ""*^ °"* 
slaughtered for food in an open yard, in some stable or inappropriate 
oathonse or even within a dwelling-house, in a room, cellar, or shop. 
On occasion of a visit I paid to South Shields, I observed that in that 
town it is the rule, to which there are very few exceptions, for the 
slaughtering, even of homed cattle, to be conducted in the open shop 
forming part of the butcher's dwelling-house. And this arrangement 
exists even in very small shops in the lowest, narrowest, and most 
onwWesome streets. 1 am informed, moreover, that the same practice 
is followed in other towns in that part of the country. 

Slaushter-houses may be private or public. Private slaufichter-houses Private slaugh- 

Tixj • !•• Ai»>T_ -ji- ler-houaes. 

axe commonly located on premises forming part of those occupied by 
retail or wholesale meat salesmen or butchers and their families, part of 
the premises being used as a shop for the sale of the meat killed. The 
position of the slaughter-house in such cases and the facilities of access 
to it depend upon the position and extent of free unoccupied space at 
the rear or at the side of the house and shop, and the relation of the 
premises to public or private roadways. For the most part the slaughter- 
house is ntuated at a distance of some yards from the house and shop, 
sometimes dose to them and sometimes it communicates directly with 
ODe or both. When there is a public or private roadway from which the 
slaughter-house can be entered, the animals to be slaughtered are in- 
troduced thereby, but when no such convenience exists they may be 
driven to slaughter through the shop or even through the dwelling-house. 
The size of private slaughter-houses varies with the nature of the trade 
done and with its extent. In some instances when sheep or pigs only 
are killed the slaughter-house is small and low-pitched, but where 
homed cattle are killed the pitch is generally higher and the slaughter- 
house more or less capacious. It is not unusual in London, and in other 
places also^ for a private slaughterman to permit other butchers to kill in 
his slaughter-house when he has completed his own slaughtering. But, 
as I have hinted above, private slaughterhouses are not always situated 
on the premises used by butchers as shop and residence. Sometimes 
they are on different (but not distant) premises altogether, and when 
this is BO, the slaughter-houses are usually to be found in neighbourhoods 
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Public slausbtc: 
houses. 



The business of 
a slaughterman 
described. 



1. Keeping of 
animals before 
slaughter, 

"lairs "and 
" ix>unds." 



occupied by poor people, often in narrow, close, ill- ventilated streets, courts, 
or mews, usually foiming part of a row of buildings in such a place, and 
being entered directly from the roadway. They would not be . tsolerated 
in better neighbourhoods. 

Public slaughter-houses (" abattoirs ") are to be met with in a few 
of our larger towns. In some such towns private slaugfater-botises 
have been almost or altogether done away with. Of those I have 
seen, the abattoir at the Foreign Cattle IVIarket at Deptford, and the 
abattoirs at Croydon, Manchester, Heading, Hereford, and Glasgow 
are unobjectionable as to locality, being either situated at the out- 
skirts of the towns or in places sufficiently isolated. Some, however, 
such as the abattoirs at Monmouth, Leeds, Newcastle-on-Tyne, and 
Lancaster are not so well situated ; those at Newcastle and Lancaster, 
particularly, are situated in a closely built part of the respective towns. 
Mostly, public abattoirs are the property of the Sanitary Authority of 
the respective towns. This is the case at Croydon, Manchester, Reading, 
Hereford, Glasgow, Monmouth, and Lancaster, at which last-named 
place the abattoir is erected close to the dead meat maiket. At New- 
castle there are two abattoirs the property of private companies. Those 
at Leeds belong to private owners, and I only rank them among public 
abattoirs because there is a community of slaughtering there. Those 
at Leeds might perhaps be better called semi-pubUc. I scarcely 
know whether to class the slaughter-houses ot the Metropolitan Cattle 
Market among the public or private slaughter-houses, for they are let 
out by the Corporation of the City to slaughtermen in a large way 
of business, who slaughter only for the supply of the dead meat market^ 
and who only permit private butchers to slaughter there under conditions 
and restrictions of their own imposing. There is nothing objectionable 
on sanitary grounds in their position since they are far removed from 
inhabited buildings. At some of the public abattoirs I have mentioned 
a part of the building is appropriated for the use of any butcher who 
may wish to slaughter there, a charge being made for each animal 
slaughtered. Other parts are so arranged as to give a separate 
slaughtering place to individual butchers who pay a rent for the part of 
the premises they occupy. At some of the public slaughter-houses, even 
among those which are the property of the Sanitary Authority, the 
latter is the only arrangement in force. But in all cases where public 
abattoirs are the property of the Sanitary Authority the slaughtering is 
carried on under regulations imposed by the Authority. 

The business of a slaughterman may be considered under the following 
heads, viz. : 1. The keeping the animals for the requisite time before 
slaughtering. 2. The actual process of slaughtering and ** dressing " of 
the carcass. 3. The disposal of the offal, garbage, and blood. 

1. As to the keeping of the animals prior to slau»ghter. L^nless a 
butcher slaughters the animals he has purchased on the day. of purchase, 
he must deposit them somewhere, and at that place they may require to 
be fed. A place used for this purpose is properly designated a '' lair," and 
in such a place animals may be and are kept for several dayg. But, again, 
he must have on his premises and close to the slaughter-house, a place 
where animals which are intended for immediate sUiughter may stand- 
Such a place is properly termed a " pound." Animals are sometimes 
kept in the "lairs " for several days, but they are only properly kept in 
the " pound " for a few hours. In the best public abattoirs, this distinc- 
tion between the "lairs" and the "pound" is maintained, but in some 
there is no such distinction. In private slaughter-houses, also, either 
there is usually no such distinction made, the " pound " being used when 
necessary as a " lair" or the lair used is not upon the same premises as 
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the ** pound." In some abattoirs, as at Lancaster, there is neither pound App. No. g. 
nor lair ; unless an open space there, undivfded in any way, between the on Effluvium. 
xvbattoirs and the market be regarded as a lair, and a dirty corner at the Nuisanp<?s, by 
end of the row of slaughter-houses can be regarded as a pound. In ^' **^^"^' 
the best arranged slaughter-houses, both public and private, that I 
have seen, the pound is separated by a free space from the slaughter- 
houses. But in many, both public and private, even in some otherwise 
unexceptionable in general arrangements, the pound is actually within 
the slaughter-house, under the same roof, and virtually only a part of 
the slaughter-house area partially divided oiF by a rail or low partition 
of some kind, or it is a shed or small building communicating directly 
by a door-way with the slaughter-house. Still more objectionable 
arrangements are to be met with in the private slaughter-houses of some 
towns. In a Beport made last year by Dr. Spear, the medical officer 
of health for South Shields, to the sanitary authority of that town, I 
find a tabulated statement showing among other things that in .various 
(91) private butchering establishments there, the " pound" is located in 
the following kinds of places, viz. : — In 24 instances the shop itself was 
used for this purpose ; in 14 instances a room of the dwelling-house ; 
in 4 instances a cupboard within the dwelling-house ; in 4 instances 
& cellar within the dwelling-houses, and in 4 a wash-house, sometimes 
adjoining inhabited rooms. Such places, I imagined, could only be used 
for sheep or pigs; but I found, on visiting the premises referred to, 
thai even homed cattle are pounded thus unwholesomely in some 
instances. My experience of pounds in private slaughter-houses 
has given me a very unfavourable general impression of them. No 
doubt many that I have seen are well paved and kept clean, but 
mostly any filthy place appears to be regarded as good enough to put 
animals in prior to slaughtering them. In some small private establish- 
ments where the slaughter-house is situated in the back yard of the 
dwelling-house, I have seen sheep or pigs kept day after day in the 
unoccupied part of the yard, sometimes nearly filling it, and creating 
much annoyance to neighbours by their noise and the odour of their 
effluvia. I have seen in some pounds (even in London since the licensing 
period), a layer of trodden-iu dung and litter, many inches thick, 
encrusted upon the floor, and the walls thickly begrimed with filth; 
while the slaughter-house itself has been clean and limewhited, thb 
being the part of the premises which alone the inspector of nuisances 
was supposed to concern himself with. When the pound forms virtually 
part of the slaughter-house area, it is usually ^leaned down when the 
slaughter-house itself is cleaned, but sometimes even under this arrange- 
ment I have seen it filthy and neglected. Where public abattoirs 
are under the control of the sanitary authority, the pound is usually 
kept in a wholesome condition in the same way as the slaughter-house 
itself. 

2. The actual process of slauehterinff. This differs in the case of 2. Actual pro- 

, J ^*i 1. J • cess of slaugh- 

horned cattle, sheep, and pigs. tering, 

a. In this country oxen are always (except when they are slaugh- of oxen, 
tered in the Jewish fashion) pole-axed. The pole-axe consists of 
a steel instrument shaped like a large punch, attached to a long 
strong handle. The ox is led by a rope round its neck or driven 
into the slaughter-house, and the rope being run through a i*ing iu 
the wall near the floor at one or more (according to the number of 
oxen being slaughtered and dressed at one time) particular parts of 
the slaughter-house, the head is drawn down to a level convenient 
for the reception of the blow. Sometimes the rope is held by an 
assietanty and sometimes the animal is blindfolded. Taking a good 
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aim, Buch as only long practice will ensure, the slaughterman with one 
swing of the pole-axe drives it into the centre of the crown a couple of 
inches in front of the horns, and the ox instantly falls heavily upon the 
floor. By the opening thus made, a long cane is run into the vertehral 
canal. As the animal lies on its side, the slaughterman then drives a 
knife deeply into the carcase ahove the sternum so as to cut thoroughly 
into the large vessels behind that part, and the blood gushes out freely. 
When it begins to run feebly, the slaughterman presses upon and kneads 
the abdomen and sternum so as to promote the flow and press the blood 
out. The blood, as it flows, is received in shallow iron vessels and set 
aside, or it is allowed to flow out upon the floor of the slaughter-house 
and into what is termed a blood-hole, that is to say, a sunken paved 
or cemented receptacle the size of which varies in different slaughter- 
houses. In this process a certain quantity of blood rarely fails to flow 
upon the pavement and into the drain. The carcase when sufficiently 
bled is then turned over upon the back, in which position it is sup- 
ported by what are termed *' prytches." A prytch is a stout stick of 
wood about 2 feet long, provided at each end with a stout iron point. 
The point at one end is forced against the carcase, while the other point 
is slipped into little shallow holes in the floor which are termed " prytch- 
holes." An incision through the skin is then made along the whole 
length of the carcase, the skin is turned back sufficiently, and the 
abdomen opened and partially disemboweled. The head and neck are 
flayed, the horns are chopped off so as to be left upon the hide, and 
the head and feet are cut off. The sternum is sawed in the middle 
line along its whole lengUi and the symphysis of the pubes also. 
The ends of a stout wooden bar are then introduced between the 
hinder leg bones and the tendons, and by this bar the carcass is hoisted 
head downwards into a perpendicular position by means of pulleys. The 
disembowelment and the flaying and dressing are then proceeded with. 
The omentum containing fat is cut off and hung on a hook to cool, and 
other portions of the folds of peritoneum containing fat are similarly re- 
moved. The portions of intestines to which fat is attached are removed 
to a table where the fat is cleaned off and set aside for the fat roelter. 
The paunch and second stomach are separated; the former is opened and 
the contents removed, being either thrown upon the floor of the slaughter- 
house or put into an appropriate receptacle, and the paunch is then hung 
up on a hook. The second stomach is set aside for preparation as dogs' 
meat. The intestines, when freed from fat, if not otherwise required 
for pigs' or dogs' food, go away with the manure. Of the thoracic viscera 
the heart is used for human food, while the trachea and lungs are hung 
up for use as dogs' or cats' food. In this process more or less blood and 
other animal fluids and manure are spilt upon the floor, varying with 
the degree of carelessness of the slaughterman — ^the spilling of more or 
less is inevitable. 

b. In slaughtering a sheepf the animal is laid upon its side and a knife 
is run through the throat so as to sever the lai^r vessels. The blood 
is usually collected in an appropriate vesseL Where several sheep are 
to be slaughtered they are commonly laid side by side upon a wooden 
stand or table having a channel at one end leading to a spout or opening. 
The throat is cut over this part of the stand and the blood flowing out 
is collected in a vessel below. The dead carcass is then lifted off and 
laid on the back upon the floor, and an incision is made through the 
skin along the whole length of the abdomen and neck, the skin is partly 
turned back and then the carcass is hung up by the hind legs upon 
hooks. In this position the flaying is completed, and the viscera are 
removed and thrown upon a table, where the fat is removed for the fat 
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melter, the paunch is cut open and its contents emptied out either into appJNo. 6. 
an appropriate Tessel or on to the floor, and it is then hung up ; the On Effluvium- 
small intestines are set aside in a tuh for the gut scrapers or with the Sjl^BaiUtri!** 
remainder of the viscera sent awaj with the manure and garbage or set * 
aside for the food of dogs or pigs. This process is not necessarily a 
very uncleanly one : little or no blood or animal fluid need be spilled 
upon the floor. The carcase is then dressed for sale. 

e. Pigs are slaughtered by running a pointed knife into the throat of pigs. 
in the middle line, du*ecting it towards the largo vessels of the thorax. 
The blood is either collected in appropriate vessels for use, or allowed 
to run into a blood-hole in the slaughter-house. In some large pig- 
killing places the practice obtains of first stunning the pig by a blow 
from a heavy mallet upon the head. In this way the noise otherwise 
associated with pig killing is avoided. At Harris' establishment at 
Caine, where as many as 150 pigs are killed in one morning before 
7 o'clock, the arrangements are as follows. The pound, slaughter- 
house, and singeing oven adjoin one another, and there is an iron rod 
extending overhead from the pound through the slaughter-house to the 
singeing oven. Mr. Harris objects to the use of the mallet, because 
while preventing or lessening noise it bruises the eye pieces, rendering 
these parts, he says, unsaleable. A chain] is slipped round one hind leg 
of the pig in the pound, and it is then hoisted by a pulley and hooked 
on to the iron bar, which slopes downwards a little from the pound. 
The struggles of the animal thus suspended head downwards cause it 
to slide into the slaught«r-house, and bring it over a blood-hole in 
the floor, leading to a tank below. Here, close to the wall, the pig 
is steadied and stuck; much of the blood runs into the blood-hole, 
and as the animal struggles it slides on a few yards towards the singe- 
ing oven, blood still flowing from the throat, and being scattered 
a little about by the animal's struggles. Most of it, however, falls 
into a shallow channel in the seamless, non -absorbent pavement, which 
channel leads to the blood-hole. After singeing, washing, and scraping, 
the carcass is again suspended by both *hind legs upon another rod, and 
opened by cutting along the middle line of the abdomen and eviscerated. 
The bladder is carefully removed, the urine squeezed out, and then is 
thrown into a pail of water prior to preparation for the i eception of 
lard. The intestines are removed and thrown down a hopper into a 
room below ; the thoracic viscera are removed and hung upon hooks 
against the wall. The fat lining the abdominal parietes, and that about 
the kidneys, is carefully stripped out and hung up above the carcass, 
and the whole is then run along the same rod to another part of the 
building near the ice house to cool and set. 

3. The disposal of the blood, inedible offal, and garbage. of tlll^bl^"' 

The blood is dealt with in one of three or four ways. 1. Figs' blood offal, and 
is sometimes used as food, being, with portions of isX^ run into sausage s^^^s^* 
skins and boiled to make what are termed black puddings. Sheeps' blood 
is, in some parts of the country, similarly utilised. 2. Or the blood is 
used as food for swine. I have several times seen it thrown upon the 
dung*heap in the yard to which pigs kept by the butcher have access. 
Sometimes it is sent away in barrels to pig-keeping establishments, 
and, either alone or mixed with other kinds of fo^, given to the 
pigs. 3. It is collected in pails or similar deep vesseb and stirred or 
whipped with a bundle of twigs to remove the fibrine. The fibrine 
is put with other garbage, and the beaten blood is transferred to a 
barrel in which it is sent away cither to persons who prepare it for 
use in Turkey red dyeing, or (as I am informed) in some instances 
to the cider merchant. 4. The blood collected either in shallow or deep 
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vesseifl, as may be most conyeDienty is allowed to coagulate, and in this 
condition is sent away to the manufacturers of blood albumen. It is 
often arranged at public abattoirs that a manufacturer has part of 
the premises in occupation for the performance therein of the first 
process of the manufacture. This is the case at Deptford, Manchester, 
and Croydon, and at one of the semi-public abattoirs at Leeds. At the 
Metropolitan Cattle Market such manufacturers have establishments 
just outside the market area. When the establishment to which tha 
blood is to be sent is at a distance, blood casks are commonly used, and 
they pass to and fro between the slaughter-house and the manufactory 
either of albumen or manure. 

The tripes (1st stomach) of sheep and oxen are slit open and their 
contents emptied either on to the floor of the slaughter-house or on to the 
surface of the yard outside or into appropriate vessels. In the first case 
these matters are swept up into a corner of the slaughter-house and 
often lefl there with blood and other matters swept up with them until 
the end of the day. 

The second stomach is set aside either in a corner of the slaughter- 
house or yard, or in some appropriate vessels, until sent away for food of 
dogs or pigs. 

The small intestines (running gut) are stripped from fat and put into 
a barrel or cask for removal to the gut scrapers, or, if there be no gu r 
scraper to take them, they, with other gut, for which no other use can 
be found, are thrown upon the dung-heap or sent away with other 
garbage or used as food for pigs. The large intestines of pigs are used 
as human food, the small intestines go to the gut scrapers or are scraped 
on the pig killer's own premises for use as sausage sluns. 

The hearts^ livers^ and lungs are set aside and hung up in preparation 
for sale either as food for man or animals. 

Hides and skinSy and the feet of oxen, are usually laid aside in some 
part of the premises until they can be removed by the dealers in those 
articles. Hides go to the tanner, skins to the fellmonger, and the feet 
of oxen to the tripe boiler. 

The /of is hung up on hooks if the pieces be lai^e enough. Small 
pieces are usually put into a bag. In towns the fat is usually speedily 
removed from the premises by some fat melter who collects it, but in 
country villages it may remain for several days, long enough in the 
summer time to become offensive. Pig killers render the fat into lar<l 
upon their own premises. 



Sources of 
effluyium nui- 
sances. 



The efifluvium-nuisances arising in connexion with slaughtering arc 
usually confined to the immediate neighbourhood. They may depend 
1. On the uncleanly manner in which the animals are kept prior to 
slaughter, and (especially if sheep) to the peculiar odour arising from 
the animals themselves when they are kept in an open yard close to the 
windows of inhabited houses. 2. On the uncleanly condition of the 
slaughter-house (a condition which is aggravated when it is not properly 
paved and drained) or an uncleanly mode of conducting the several 
processes of slaughtering. Where there are no proper means of- 
drainage, blood and filth may flow out upon the surface of the ground 
outside the slaughter-house, and there, stagnating and becoming decom- 
posed, they may give rise to offensive efiiuvia. 3. On the retention and 
accumulation upon the premises of hides, skins, blood, fat, oflal, dung, 
and garbage, which after a time vaiying with the state of the weather 
undergo decomposition and become offensive. 4. On the uncleanly 
condition of blood tubs or other receptacles either kept in the slaughter- 
house or in the yard. 5. On blood and other decomposable animal 
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liquid matters flowing into drains with wbich untrapped drains, or App.Nce. 
imperfectlj trapped drains, of other preroisea communicate directly or q^ Efa^um- 
indirectlj. The utmost care is necessary to prevent a slaughter- house Nuinnoes. by 
in a populous neighbourhood becoming a nuisance. »Uajrd. 

In South Shields, where sheep and oxen are slaughtered in the shop 
forming part of the dwelling-house, it is customary to see a blood-hole 
about 2 feet square and 18 to 24 inches deep in the middle of the shop 
floor. In this at the time of slaughtering the blood is collected, and the 
practice is to throw in sawdust, with the object of sopping up the blood, 
so as to permit of the blood being readily removed the following morning 
b^ the public scavenger. Most of the blood-holes I saw, however, had 
not been thoroughly emptied and cleansed, enough blood having been 
left at the bottom and comers to give rise to putrid emanations, espe- 
cially in the warm weather. In some of these cases, the chief supply of 
air to the dwelling-house was through the shop, and the odour of an ill- 
kept slaughter-house was perceptible in most parts of the residence. 
Similarly the effluvia from the animals pounded within the house must 
diffuse themselves throughout it, and probably give rise to a condition 
of the atmosphere practically identical with that arising from human 
overcrowding, and calculated to bring about similar evil consequences. 

The nuisances above referred to may, by- their operation on the These nniffi noes 
senses, produce similar functional disturbances to those which evil toYe^tb?^*^"^"' 
odours from other sources are apt to occasion, and in so far as they are 
filth nuisances, they are unquestionably injurious to the health of 
persons exposed much to their influence.* Considering the loose and 
unwholesome miumer in which slaughtering is carried on at South 
Shields, I asked of Dr. Spear, the Medical Officer of Health there, and of 
some other medical men practising in the neighbourhood the opinion 
which their experience had led them to form as to the injury inflicted 
thereby upon health. Dr. Spear tells me that be has arrived at a very 
decided opinion on the subject, and has consequently (but hitherto fruit- 
lesslj) moved the local authorities of the districts for which he has been 
appointed to provide a public abattoir, and thus to place themselves in 
a position to deal with the unwholesome slaughtering places in their 
several districts more efficiently than they can now deal with them. He 
says that in his experience during the two years that he has held office, 
the houses where slaughtering is carried on have been chief foci of 
^motic diseases, and that in tracing back outbreaks of such diseases in 
the town he has, on more than one occasion, traced back the infections 
to these houses, and has been unable to trace it back farther ; and that, 
in common with many of the medical practitioners, he is of opinion thai 

* Pr. Alhed Cazpenter has stated his belief (" Lancet/' 1S71, Vol. 1., and " Public 
Health/' April 1874) that blood and garbage from slaughter-houseB, when under- 
going decomposition, may cause the development of scarlatina in persons exposed to 
their efBuvia. He lays considerable stress on the influence of decomposing vertebrate 
blood in giving origin to this disease. To my mind the observations he has recorded 
£eJ1 very far short of affording proof of his proposition. But as the opinion of Dr. 
Carpenter has attracted (as any opinion he may broach deservedly attracts) pro- 
fessional attention, I feel bound to notice it here. I have inquired of several health 
officers, on whose judgment I could rely, and who knew of Dr. Carpenter's paper, 
as to their experience of such a relationship between scarlatina and slaughter-house 
effluvia, as Dr. Carpenter suggests, but none of them felt themselves in a position to 
affirm it. Dr. Spear, of South Shields, however, told me that in two instances 
dnxing the two years he has held office, he !had traced back the infection of local 
outbreaks to butchers' premises, being unable to trace it back any farther ; but ho 
properly hesitated to saj that this was anything but an accidental circumstance, of 
that a similar apparent origin might not in other instances have been traced back to, 
Bay, the premises of a grocer. I must say, nevertheless, that Dr. Carpenter's 
hypothesis is, in my opuuoo, worthy of doBer investigation than it hai yet received. 
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directly 
or indueetly 



the course of zymotic diseases and the type assumed bj them have been 
unfavourablj influenced bj exposure to the slaughter-house effluvia. 
There appears, moreover, to be a general Impression among medical 
men that women living in the houses where they are exposed to these 
effluvia make bad recoveries after child-birth. Dr. Bradley, of Jarrow, 
told me that so strongly was he impressed with this fact as the result 
of a long and extensive obstetric experience, that it was now a rule with 
him to advise women approaching their confinements to quit such places. 
He could not say that the women suffered as the result of their sar- 
roundings from puerperal fever or definite disease after their labours, but 
they had " bad gettings up," that is to say, their recovery was tedious, 
and interrupted by undefined ailments, such as irregular attacks of 
feverishness, headache, want of appetite, &c. &c., which led them to 
require more medical attendance than is customary after confinements, 
and which kept him often in a state of anxiety. 

And there is also another less direct way in which the effluvia 
from a badly kept and badly managed slaughter-house may conduce 
to injury to public health, namely, through the influence which the 
septic effluvia from them may exert upon the recently killed meat. 
It is a common practice in England to hang up the dressed carcases 

b dam>Kinc ^ ^^^ ^^^ " ®^^ " within the slaughter-house. When the slaughter- 
theaaality of house IS too warm or charged with septic effluvia the meat not only 
™®"' cools slowly and sets slowly, but is liable to imbibe septic matters from 

the slaughter-house atmosphere. Keeping animals pounded in the 
slaughter-house itself, is calculated to maintain too elevated a tempera- 
ture, and septic effluvia must be abundantly present in the air when the 
slaughter-house is badly kept and badly arranged or managed ; such 
effluvia, for instance, may originate from the pound, either when within 
the slaughter-house or freely communicating with it, from blood or filth 
left in the slaughter-house, encrusted upon the walls or lying in the 
fissui^s of the flooring, from skins or fat too long retain^, or from a 
drain having its inlet within the slaughter-house itself. And such slow 
setting of the meat and absorption of septic ferments are apt to conduce 
to early decomposition of the meat, especially in the warmer season of 
the year, or when the meat is the produce of animals which, although 
diseased, are not so diseased as to render the meat in the opinion of 
judges of meat unfit under favourable circumstances for human con- 
sumption. Putrid meat, meat obviously tainted, is carrion, and probablj 
would hardly find a purchaser ; but it is well known to medical men 
that some meat apparently good and wholesome, meat not obviously 
tainted, may produce when cooked and eaten very serious disturbance in 
the system of the consumer, symptoms distinguishable with difficulty 
from choleraic symptoms or symptoms of irritant poisoning. I have seen 
some such cases myself; and it has been believed that the functional 
disturbance has been due to some alteration in the meat, possibly in 
the fat, having affinity with putrefaction, but not itself the ordinary 
putrefaction which betrays itself by odour. It has appeared to me not 
improbable that the septic ferment present in all ill-managed slaughter- 
houses in which the meat has cooled and set slowly, may in some cases 
have been concerned in bringing about this result I have never 
attained absolute proof of this, but the possibility of the occurrenoe ts 
sufficiently clear to impart a caution of a practical kind. 

The essentials of slaughtering so as to avoid nuisances are scrupulous 
cleanliness of the slaughter-house and pound, of the atmosphere of both, 
and of all utensils, and the speedy removal of all decomposable matters. 
The business ought to be so worked that, except during the time 
when actual slaughtering is going on, there should be no unpleasant 
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odour of any kind perceptible within the premises ar proceeding from Afp. ^o. 6. 
them. In order to ensare these results, much eare is requisite in respeot on Bffluiiiimp 
of details of oonstruetion of the buildii^s^ and in respect of the mode of ^ninooes, by 
conducting the business. ^' *•*"■«*• 

1. As to the arrangement and construction of the buildings. i. Byduear- 

1. The slaughter-house and pound should not be contiguous to anj ooustmction 
inhabited buil^ngs j a fortiori^ they should not, either of them, be hoaSS?*^**^' 
-within a dweUiug-house or directly or indirectly communicating with 
one. The slaughter-house and pound should be two distinct and 
separate buildings, or shouid at least be capable of being entirely shut 
off from each other. 2. The inner surface of the walls of both should 
be of brick or stone, and the surface should be covered with a layer 
of limewash which can be renewed from time to time. The lower 
parts oi the wall to the height of S or 6 feet should be covered witii 
smooth cement, slabs of slate,- «inc sheeting, or some similarly imper- 
vious material capable of being washed clean with water. At Mr. T. 
Harris' slaughter-house at Calne, where, from the mode of killing, blood 
becomes scattered high upon the wall, the whole of the walls are 
covered with a smooth cement. There, should be no exposed woodwork 
within the slaughter-house ; any woodwork which there may be should 
be covered with a layer of paint or tar or zinc sheeting. 3. The flooring 
of the slaughter-house should be of some uniform material, sufficiently 
even to be capable of ready and thorough cleansing with water and 
a brush, and sufficiently rough to avoid slipping upon it. At the 
same time it should be firm and incapable of giving way under the fall 
of heavy beasts, or of breaking under rough usage. Paving with 
York flagstones set with cement is the paving most commonly met 
with both in London and in the country ; and it is. I find generally 
preferred by many slaughtermen, whose opinion is worth having, to any 
other paving of a jointed character. If used it should be laid upon a 
firm basis of 4 to 6 inches of good concrete. But the objections to it 
are its slipperiness when l^ood and other matters from the animals 
slau^tered become ^ilt upon it, the tendency there is to the cracking 
and loosening of the stones (when blood or other liquids may percolate 
between tnem and through the cracks), and the frequent loosening and 
breaking away of the oranent with which they are set, partly as the 
fault of the slaughtermen who c<Hnmonly use the intervals between the 
stones for the support of their prytches, instead of using the prytch 
holes provided in the sorGftce of the stones themselves. The best paving 
of all is an even jointless paving, sufficiently hard and firm to resist rough 
usa^e^ amd suffiei^tly rough not to be slippery. Such a pavement is fur- 
nished hy some concrete and some asphalte compositions. For example, 
J recently saw at Newcastle^on-Tyne 17 slaughter-houses forming an 
abattoir constructed in 1869 by aprivate company, and which have been 
iu nse ever since for the slaughter of homed cattle and sheep. The 
flooring of these and of the approaches to them is made of a cement laid 
down by Wilkinison & Co., of Newcastle. It consists of good Portland 
cement) mixed with roughly ground stone or granite laid upon a basis of 
small brick-bats, the whole thickness of the flooring being about 
3| inches or 4 inches. It had worn admirably, was free from slipperi- 
ness, and had not cracked anywhere. It was very readily cleaned, and 
was as perfect a flooring for a slaughter-house as could be devised. 
The butchers using the slaughter-houses spoke of it in the highest terms 
of commendation. Ordinary asphalte is unfit for use in slaughter- 
houses ; it is too soft in the summer, and readily yields to blows or 
pressure. It has been a failure wherever I liave seen it laid down. But 
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Bt West and Hayr*s private slaughter-house at Crojdon I saw last jear 
a flooring of asphalte composition, which had been laid down hj Claridge's 
FatenfAsphalte Company, and which appears to meet all the require- 
ments of an oxtensiye business. When I saw it in November it had been 
in use for eight months, had not softened at all bj the summer heats, 
and showed then no signs whatever of wear, although I am informed 
that about 80 beasts and 500 sheep on an average had been slaughtered 
upon it weeklj. It was rough enough not to be slippery and was very 
firm and hard. It was laid upon concrete made with cement. The 
prjtch-holes were iron thimbles imbedded in the composition before it 
hardened. A good cement pavement may also be seen at Mr. Whitlaw's, 
Seven Sisters Road, in the north of London, which is in as good 
condition now as when it was laid down nine or ten years ago. Both 
beasts and sheep are slaughtered at this place. When first it was laid 
down it was slippery, but this was obviated by ridging the surface 
a little. It has never required any repair. With a jointless paving 
and with the wall-sur£EU!es protected as I have recommended, it is 
possible to maintain perfect cleanliness and sweetness of the whole 
inner surface of the slaughter-house. 4. The paving should be so sloped 
as that liquid matters shall run off to a proper channel leading to the 
inlet of a duly laid pipe drain. This inlet should be outside the 
slaughter-house and should be provided with means of arresting, the 
fiow of anything but liquid matter into the drain. 5. Slaughter-houses 
and pounds should be separately and very freely ventilated, preferably 
by louvres at the roof or in opposite walls, so as to provide for a 
horizontal movement of air across all the upper part. 

2. As to the conduct of the business. 

1. During the process of slaughtering as much care as possible should 
be taken to prevent the discharge of blood or other animal matters upon 
the floor of the slaughter-house. The emptying of the contents of the 
viscera should, where practicable, be performed in a separate place, 
and any filth should be swept up from the floor and taken away at short 
intervals. 2. Hides, skins, blood, fat, offal, dung, and garbi^ should 
be removed from the slaughter-house as speedily as possible, and while 
they remain on the premises should be so kept as not to become sources 
of nuisance. Where hides or skins are necessarily retained for a day or 
two before they can be removed, they might without injury be advan- 
tageously (especially in the summer) brushed over on the fleshy side 
with a solution of carbolic acid or some other antiseptic Fat should 
be freely exposed to the air in a cool place. Blood, offal, dung, and 
other garbage should be placed in covered, movable receptacles con- 
structed of galvanised iron or other non-absorbent material. Such 
articles as have been last mentioned should be, under any circumstances, 
removed from the premises, without undue delay, in the vessels in 
which they have been placed. A dung pit, as a substitute for im- 
mediate removal, need not be requisite in any urban sanitary district 
properly administered. 3. Immediately slaughtering is completed, the 
whole slaughter-house floor and walls (to the height of the impervious, 
portion) should be thoroughly washed with water, and the pound 
thoroughly cleansed. All the vessels and implements used in the 
slaughtering, or brought from outside into the premises, should be made 
and kept clean and sweet. The inner. walls of the slaughter-house 
and pound should have their surface periodically renovated by lime 
wushing. 
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Dale. 


Names. 


Locality. 


Other Biuinesaes or 
Processes oonjoined. 


:Nov. 5,1875, 
and snbse- 
qaentlj. 


Harrison • 


Belle Isle, Isling- 
ton. 


Boiling of flesh, &c. 


Dec. 11, 1875 


Shaw . 


St. George's Sonth- 
wark. 


Do. 


Jan. SI, 1876 


Kent 


.Bristol 


Do., artifical manore 
making. 


April I „ 


Town 


Melton Mowbray - 


Artificial manure mak- 
ing. 


Dee. 4 „ 


Glen Pkrk knack- 
ery. 


Glasgow - 


Boiling of flesh, &c. 

• 


n n 99 


Hodgkinson 


Do. - 


Do. 


Jan. 10, 1877 


? 


Kear Portsmouth - 


I>Om pig-keepmg. 


» 19 „ 


Stronach - 


Belle Isle - 


Boiling of flesh, &o. 


Teb. 13 „ 


Adams - 


Birmingham 


Do., preparation of 
white leather. 


Jilar. 27 „ 


Arthnr - 


Greenock 


Boiling of flesh, mauu- 
ftcture of animal 
charcoal, artificial 
manure making. 


^ 15 ,y 


Walton - 


Cambridge 


Boiling of flesh, manore 
making, pig-keeping. 
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BLAUOHTBKnrO- 
OF HOBSBS. 

Establishments 
visited. 



The establishments where horses are slaughtered are termed Knickeries. 
*^ knackeries." Diseased oxen or sheep which are manifestly unfit for 
human food are also often and properly slaughtered in these establish - 
inents. Knackeries are sometimes situated, as in London, in populous 
but poor neighbourhoods. In the country they are usually located in 
the suburbs of towns. Those I have seen vary greatly in character, as 
in size. In London, Glasgow, and some large towns thoy are large, 
more or less well-arranged establishments, and are often conducted either 
without creating eflSuvlum-nuisances or with little creation of nuisance. 
But in out-of-the-way parts of the country, and even sometimes in the 
close Ficinity of towns, the slaughtering of horses is conducted in 
small and very ill-arranged and ill-constructed places, where the nuisance 
they occasion in one way or another is much complained of. The 
business of a horse slaughterer may be considered under similar heads The business 
to that of a slaughterer of oxen and sheep. described'^^' 

1. As to the keeping of the animals prior to slaughter. — The i. Keeping, of 
animals are sometimes brought to the slaughterer in larger numbers JJi^ter f ^'^ '** 
than he can dispose of on the day they are brought, and horses may 
have to be kept by him and fed for one or more days before it is con- 
-venient to kill them. Besides, the knacker not only receives live animals a kuacker also 
for slaughter, but as a legitimate part of his trade dead ones also, JSmaSs.^^^ 
animals which have died from disease or accident or which have been 
slaughtered elsewhere ; and for such dead carcases he must provide 
a place, and he must, to avoid nuisance from their decomposition, dispose 

^L 2 
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of tbeir carcases before he can deal with the living animals on his 
premises. In seasons of epidemic disease his yard may be so overloaded 
with these carcases that the work of disposing of them has to go on 
both by night and by day. In the time of the cattle plagae in 1865 
so many carcases of cows were received by one of the largest knackers 
at Belle Isle that they had to be baried, and were buried in large 
numbers on the premises. The poand for living animals is usually an 
enclosed covered and paved space apart from the slaughter-house. In 
small estftblishments there is often no pound, the animals awaiting 
slaughter being merely tied up in some part of the yard. 

2. As to tiiie actual process of slaughtering and disposal of tbe 
flesh. — Horses are first pole-axed and then bled, after the manner of 
OGcen, by cutting down -above the sternum, and the blood is collected in 
vessels for various purposes. The carcass is then laid upon the back, 
and, the legs being held up by ropes to a beam above, is flayed, the 
feet are cut ofl*, the viscera are removed, the subcutaneous fat is cut o£f 
separately, all ihe flesh is cut o£E the boUes^ and, Anally, the skeleton 
is broken up. The slaughter-house in which the animal is killed is 
usually paved all over, although not always in the same way or with 
the same material in all parts ; and a part of the area is appropriated 
to the boiling of the flesh and fat. Bone boiling, then, is one of the 
processes carried on at a knackery, and so also is the boiling of fleSh 
for dogs' and cats' meat or for manure, and for Ibe extraction of the fat. 
When the process of bone-boiling is earned on, it diflers in no essential 
respect from that pursued at ordinary bone-boiling establishments, so that 
what I may have to say upon this subject will be said when I come 
to treat of this trade ; but it is not unusual for the bones to be sent 
away to a professed bone-boiling establishment. The boiling of the 
flesh and of the fat (with water) will be described under the head of 
♦* Boiling of Flesh, A«." 

3. As to garbage and oflal. The only parts of the animal (except 
bones) sent away unboiled from the premises are the feet (from which 
the iron shoes are first removed) ; the tails, after all hair has been cut 
ofi^, and the manure found in the carcass. The intestines are first 
emptied of manure and then boiled for dogs' meat. Fcetusses found in 
the carcass are usually sent away with the manure. 

The effluvium-nuisances from knackeries may proceed from various 
sources : 1 . The pound, if ill-kept, and especially if a number of diseased 
animals be kept there for any length of time, may be a source of nuisatice 
from the effluvia of the animals themselves, and of their excreta. 2. The 
slaughter-house may be a source of oifensive effluvia if it be dirty and 
kept in an uncleanly condition. 3. Dead animals on the premises may 
give rise to effluvia by their decomposition before being flayed and 
boiled up. 4. The dung and garbage may also be a source of ofiensive 
effluvia, either while retained on the premises or while in process of 
removal. 5. The steam issuing from the pans always has an odour 
which, never anything but unpleasant, may, when the matters boiled 
have undergone any amount of decomposition, become absolutely 
nauseous, aud the oflensive odour may^extend a long distance from the 
knackerxes. The steam issuing from the hot flesh removed from the 
pans and laid to cool is similarly offensive. 6. When the liquor from 
the pan is run off* by open channels, similar offensive smells are 
given off*, and when run off hot into drains may give rise to offensive 
effluvia from neighbouring drain inlets conununieating with them* 
Where other tradea are associated with that qf a knacker upon the 



153 

flame premises, the effluvium nuisances observed may proceed in App. No.6. 
part or entirelj from these trades. Thus in two instances, one at onSfflwrTum- 
Melton Mowbray and one near Cambridge, I found that the principal ^?^|?^^^ 
Boorce of nuisance ^as manure making, and at two offensive establish- 
ments, one near Port^nouth, I found that swine were being kept in a 
most filthy oondition, and fed, in part at least, upon the blood and offal 
of the knackery. 

Moat of these sources of effluvia are of the nature of filth nuisances, in lo far m 
and like those effluvia which proceed from places where animals are SSwwe^they 
improperly kept, or from slaughter-houses, must be regarded as calcu- ve injurious to 
lated to ii\jure the health of persons much exposed to them. Even '***^***- 
casoal exposure may give rise to nausea and temporary functional 
disturbance arising from the impression made upon the senses. Never- Kodeof pre- 
theless it is quite practicable to carry on this offensive trade in such a JScSf "^" 
manner as not to be a nuisance, or with only a minimum of offensive- 
ness. 

1. The premises should be sufficiently isolated, as recommended in 
the instance of slaughter-houses. 2. They should be sufficiently capa- 
cious, not only for die ordinary amount of business carried on, but to 
meet the exigencies of season aud epizootic outbreaks, by affording 
accommodation, without inconvenience to the operations of the knackery, 
for as many dead animals as are likely under any circumstances to be 
brought in. 3. The arrangements of the buildings should be approxi- 
mated in principle (mutatis mutandis) to those recommended in the 
instance of slaughter-houses, i.e., (a) The pound should be duly paved, 
well drained, well ventilated, well lighted, kept very clean' and periodi- 
cally limewhited; ^. the slaughter-house should be firmly paved on 
concrete with an impervious and preferably jointless pavement, pro- 
perly sloped to a channel leading to a properly trapped drain inlet 
fnmished with due aiTangemen^s for arresting solid- matters ; the walls 
should be rendered impervious by covering thera evenly with cement 
to the height of at least 6 feet from the floor, and aU woodwork 
to the same height should be covered with sheet zinc; and the 
slaughter-house should be well ventilated and lighted, preferably from 
the roof; c. the yard should be capacious, well and evenly paved^ and 
duly drained, and provided with open sheds for the protection of 
carcases deposited there from the rain and direct rays of the sun. 
4. The business should be conducted in as cleanly a manner as possible. 
a. No dead animals should remain undealt with upon the premises 
longer than 24 hours, at any rate in the summer time, and, at all seasons, 
the carcases should be disposed of before they undergo putrefaction. 
Carcases which may be in a state of putrefaction should not be received 
at all ; thej should be buried ; or if received, or if they should chance 
to become putrid after reception, should be dealt with otherwise than in 
the manner customary in English knackeries.* b. Proper impervious 



* One mode of dealing with such putrid carcases might be to flay them and 
dlTide them soffieiently, to deodorise the skins by the application to the fleshy side 
of an effective deodorant, and, after similarly deodorising the flesh to deal with the 
pieces into which the carcass has been divided in the mode which I have seen 
employed in a knackery near Paris. In this establishment there was in nse a strong 
iion cylinder capable of containing the carcases of two or more horses. Into this 
cylinder steam was introduced under pressure. After a short time the whole of the 
«oft parts were converted into a pulp, whi^h was run off into trenches to solidify 
and dry, and the pulp was subsequently dried aud pulverised for the manufacture of 
manure.' The bones were discharged clean and ready for the use of the bone-manure 
maker. 
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covered vessels or barrows or carts should be provided for tlie reception 
of viscera, skins, and bones or manure prior to their being further dealt 
with, or for conveyance to the parts of the premises at which thej are to 
be dealt with, or for conveyance from the premises elsewhere, and such 
receptacles should be duly used. There should be no such thing as a dung- 
pit or dung-shed ; everything of the nature of infuse should be removed 
daily from the premises in the covered receptacles in which they are first 
placed, c. As much care as possible should be taken to collect all the 
blood so as to avoid its entrance into drains. With this object it is 
desirable that carcases brought in dead should not be dealt with while 
they are yet warm, nor until it is probable that the greater part of the 
blood in the vessels has coagulated, d. The floor of the slaughter-house 
should be kept constantly swept up and the garbage removed, and at the 
end of each day's work it should, with the walls to the length of the 
impervious portion, be well washed with water, of which there should be 
an abundant supply stored at a sufficient elevation to allow of the use of 
a hose. The inner walls should be kept sweet by periodical lime- 
washing, e. The boiling of the flesh and fat should be carried on with 
due precaution for the avoidance of the escape of the resultant offensive 
vapours into the external atmosphere. The means of attaining this 
object are the same as those which will be mentioned under the heads 
of ** flesh, tripe, and trotter boiling " and *' fat melting." f. The issue of 
offensive vapours from the meat or intestines when removed from the 
boiling pans, may be obviated by throwing them at once from the p:in 
into a trough of cold running water for a few minutes, ff. The liquor 
in the pans should be allowed to become cold before being run off into 
drains. 
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The establishments at which the making of pork into bacon is carried ^^^* '^o, o. 
on vary yerjmuch in size and commercial importance. For example, at on Bfliiuvium- 
Calne there are two very extensive establishments, viz., that of Thomas JJ^^Sj^^ 
Harris and that of Charles Harris & Co., where as manj as 150 pigs are ' . 
killed in one morning for conversion into bacon, and at Cirencester there cumu^^tabiisk* 
is a similar large establishment, all of which I have visited. At Reading, n'cnts. 
on the other hand, where a large quantity of bacon is made, we have 
examples of a large number of small establishments, where only four or 
live or even fewer pigs are killed for bacon a,^ one time, and where pork 
butchers engaged in this trade perform part of the process for other 
persons, such as grocers, who perform the earlier parts of the process on 
their own premises. 

Persons who, as a matter of trade, make bacon also keep pigs, some General desciip- 
ibr fattening, but some only for fasting prior to slaughter ; and after ^^ o' ^^ trUK, 
slaughter not only cure the bacon, but render the lard, prepare or cook 
chitterlings, and commonly scrape the small intestines for the preparation 
of sausage skins. Hence an effluvium-nuisance proceeding from a bacon 
manufactory is not necessarily one arising directly from any process of 
actual curing, but may be due to one of these associated circumstances 
of the trade. The work carried on at a bacon-making establishment 
commences with the slaughter of the pigs. After slaughtering, the hair 
is singed o£E and the singed carcass is washed and scraped to remove the 
burned hair. The carcass is then disembowelled and dressed, salted down 
in appropriate cool chambers, and after the salt has been washed off and 
the surfiice wiped dry and dusted over with pea-meal, the salted meat is 
hung up in appropriate chambers to be dried and smoked. The brine 
which runs from the meat when in salt is collected in tanks, and when 
of no further use is disposed of in the way that sewage is usually 
disposed of. 

I have already said all that is necessary about the process of slaugh- 
tering, including the removal of the viscera and dressing of the carcass, 
in a former part of this report ; and other processes will be treated of 
when I come to the trades of fat-melting and gut-scraping, and boiling of 
Tarious articles of food (such as tripe, trotters, ^.), so that I shall confine 
my description to the two processes of singeing and smoking. There are 
matters of sanitary interest connected with the saltine of the meat, but 
they have nothing to do with the immediate subject oF this report. The ppention of 
singeing off of the hair is performed in various ways in difierent establish- «nK«*ng, 
ments. In small establishments it is often performed in a very rough 
manner, namely, by surrounding the carcass or several carcases with straw wltb straw, 
and then igniting the straw. Wherever I have seen this done in England 
it has been done in an open yard. Another method consists in applying 
to the carcass the flames from a coal fire. For the application of this ^y flame of a 
method a special apparatus is requisite, and the form of the apparatus coal fire, 
differs in different establishments. At Skull's establishment in Bristol, 
the carcass is hoisted by a pulley and counterpoise into a sort of chimney 
shaft supplied with fiame by means of two coal fires at the lower part, 
the whole arrangement being placed on a platform or floor just above 
the base of the floor on which the pigs afe slaughtered. The shaft 
terminates above in a chimney, the top of which is about 30 feet from 
the ground. Fig. 1 is a rough sketch of this arrangement. 

At Harris', in Calne, Denny's Patent Pig-singeing Furnace and Appa- 
ratus are in use. The carcass, run out head downwnrds on a rod from 
the killing place, is taken down upon a fixed bench, where it is suspended 
horizontally upon a waggon running upon a narrow rail or tramway 
forming one of four similar arms in a revolving apparatus which allows 
another carcass to be affixed while the previous one is in process of 
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singeing. This ndl corresponds with another at the u{^r part of the 
furnace. By this the carcass is then nm into a chamber into which the 

Fig. 1. 




flames pass from two large fires, one on each side. The chamber, during 
the time the carcass is in it (which is not longer than about 26 seconds), 
is enclosed in front by a pair of iron doors which, when closed, leave a 
space of several inches above (where the rail passes in). From this 
space during the singeing, some of the smoke from the bm*ning hair, 
together with a little flame, issues into the interior of the building, and 
finally gains exit by the openings in the roof at a considerable eleva* 
tion. The greater part of the smoke, however, passes oflT by the 
furnace chimney. The accompanying plans, Plates 1, 2, and 3, show 
the arrangement of the furnace and revolving apparatus. The carcass 
being run out and a fresh one being run in from the ravolving apparatus, 
the singed carcass is taken down upon a revolving table and is again 
suspended head downwards upon another bar which conveys it to the 
washing place. When the carcass is run out, smoke from the singed 
surface is given ofli freely into the building, but its issue is checked 
within a very few minutes by suspending the carcass over a tub and 
throwing cold water over it preparatory to scraping. 

In other establishments the flame of burning gas is used for singeing 
the carcass. Even in small establishments this may be seen, as for 
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example at Thomson's, in Reading. At this establishment the singeing Apf. No. e. 
with the gas apparatus is performed onder an open shed in the jadrd c^ q^ sffluTTum. 
the premises. The apparatus, of which Fig. 2 )s a rough sketoh, NuiMnoet,by 
consists of an iron slueld in the form of a segment of a circle. It is ^' *•*>»*• 
about 2 feet high and 2 feet diameter. The thickness of the shield ^y<"««o^w"- 
contains a hollow space, into which, on the convex side, gas is introduced 
by one tube while air is driven in bj means of a fan or bk>wer through 
another larger tube. The mixed gases issue bj a series of about 100 
jets on the concave side, and, after lighting the mixture, the carcass is 
suspended near the concavitj and singed all over bj varying the eleva- 
tion of the shield by a pulley on which 'it is suspended, and turning 
the carcass round so as to expose sll parts in successionw 

Fig. 2. 
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At Dole's establishment in Bristol a more elaborate fonn of the same 
arrangement, constructed by Mr. Miles, engineer, of Bristol, is in use. 
(Plate 4.) It is set up within the part of the biMlding appropriated to 
slaughtering and dressing. It consists of two shields of similar con- 
struction to that just described, the concavities facing one another, and 
the shields being of such length and so provided with hinges at the 
lower ends as to be capable of enclosing the carcass between tbem. To 
introduce and remove the carcass the shields are opened out like scissors 
from the hinges below, and the carcass is run in or out suspended 
head downwards from a rod above. By this arrangement the singeing 
is much expedited (80 carcases can be singed per hour), the singeing 
being effected fdl round at one time. Practically, however, Mr. Dole 
finds it sniBcient to light the gas from one shield only, and if the side 
distant from the shield is not sufficiently singed the carcass is turned 
Tound for a few seconds, so as to expose that side to the direct action 
of the fame. The smoke from the singed carcass issuing from the top 
of the apparatus^ together with that from the carcass after removal, 
passes out by the louvred openings at the roof of the building. 

The drying and smoking are effected in chambers provided for Drying and 
the purpose, sometimes of brick, or partly of brick and partly of wood, ■™°^"^- 
within which are rods and hooks, upon which the sides of bacon, ham, 
&c., may be suspended. These chambers have openings above, either 
louvre openings or trap doors, by which smoke may issue, and by which 
the heat may be regulated. The heat requisite is about 95° Fahr. 
It may be supplied (if the bacon is not to be smoked) by a fire of coke 
or anthracite coal in a brazier, or moveable fire-gi*ate, placed in the 
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centre of the floor ; but if the bacon is to be smoked, the heat of burning 
wood or sawdust is employed, either alone or in conjunction with the 
fire a()Ove mentioned. The wood or sawdust used are preferably those 
of elm or oak. The erections in which this process is conducted vary 
in size and elevation, according to the amount of work done at the 
establishment. In large establishments, like those at Calne, the smoking 
chambers are very lofty and capacious, but at small establishments, 
like some I visited at Reading, they were small and low, say 8 feet 
high and wide, and 4 feet from front to back, and were situated in the 
back yards of the houses. 

Effluvium -nuisances may arise at bacon-curing establishments out of 
the associated trades carried On in them, such as pig-keeping, slaugh- 
tering, rendering of fat, boiling of chitterlings, &c., oi* gut scraping. 
But all these sources of nuisance will be considered under the heads of 
these several trades or processes. The only other nuisances which I have 
heard complained of seriously have been those arising from the singeing 
and smoking, and the disposal of the waste brine and other matters 
from the curing house. But in this last case other liquid matters 
were diseharged with the brine, and probably had much to do with 
the nuisance. The case was one of defective drainage, the liquid 
refuse from the establishment having been discharged -upon some 
neighbouring waste land, where it putrified, and became very offensive. 
The offensive pungent smell from singeing, however, has sometimes 
been rather grievously complained of, and at Beading, in one instance, 
the local authority had occasion to deal with it. The smell is that of 
burning hair. Under favouring circumstances, as where the operation 
is performed in an open yard, surrounded with tall buildings, the 
nuisance has extended to a distance of 50 yards, and has been espe- 
cially complained of in sultry close weather, when little wind has been 
stirring, and the smoke has thus been confined within a limited space. 
Under these conditions it has been described as *^ nauseating," and as 
producing '^sickness at the stomach," but no more serious injury to 
health lias to mv knowledge been ascribed to it. Where straw has 
been employed for singeing there has been in addition the nuisance 
from the smoke and from blacks or portions of charred straw fieiUing 
about in the neighbourhood. This last form of nuisance has led the 
Beading Sanitary Authority, on the complaint of butchers, who asserted 
that the blacks rendered their meat unpresentable, to prohibit singeing 
at the public abattoir. It is obvious that the nuisance from singeing 
is greater the slower is the method adopted. The more rapid the 
process, and the shorter the time which elapses between the singeing 
and the washing and scraping, the less is the nuisance occasioned. The 
rather irritating vapour and smoke issuing from smoking chambers has 
also been occasionally made subject of complaint. In both these respects 
small establishments have, so far as I can learn, alone been complained 
of, the reasons being the comparative slowness of singeing, from the lack 
of due appliances for rapid work, and the low elevation at which the 
smoke has issued in a closely built-in neighbourhood. At Calne, 
and at Cirencester, and at Bristol the smoke has been no nuisance, 
having been discharged under circumstances favourable to its speedy 
difiusion. 

The remedies applicable for preventing or minimizing the nuisance 
from singeing are, first, the use of appliances for speedy singeing, and 
washing with cold water as quickly as possible after the singeing has 
been effected. In the close parts of towns, singeing ought not to be 
effected by means of straw ; singeing with gas or a well planned tire 
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ftrraDgement, as at Calne, and at Skull's and Dole*8 establishments in App. No. a 

Bristol, is much preferable in view of speed and readiness of disposing o„ BiBuvium- 

of the smoke without producing nuisance. The interval elapsing be- NuiMmces^bj 

tween these two processes of singeing and washing may be abridged by ^"^ 

good mechanical appliances. Hence it is better to singe in a position of [JJ^™ **** "^"'^ 

the carcass which shall not require to be altei^ for the purpose 

of washing down. A carcass suspended head downwards from a rod, 

on 'wbicli it may be made to travel, is on this ground best singed in this 

poBition, and then it can be made to travel on in the same position to 

the place for washing and scraping, and be washed down with cold 

water immediately ; only a second or two intervening between the two 

processes. Without invidiously comparing establishments which are not 

comparable the one with the other, it appears to me that the plan adopted 

by Dole and bj Skull at Bristol may, in this one respect, be, in some 

situations, preferable to that adopted at Calne. Secondly, when the smoke 

is produced in an area surrounded by tall houses, and issues at such a 

level as to enter at the windows of such houses, an effectual remedy will 

be found in performing all the singeing and subsequent washing within a 

building provided wiUi a tall chimney shaft, so arranged as to carry off 

the smoke to and discharge it at an elevation above the tops of adjoining 

houses. A similar provision (modified for the requirements of the from the amok* 

process) to a low smoking-chamber or smoke-house would prevent any ^* 

niusance firom this source. 

At South Shields, at Newcastle, Grateshead, and probably in some 
other places American pork is dried for conversion into bacon. The 
pork arrives salted, and is sometimes more or less tainted. The pre- 
paration consists first in soaking it for a night in warm or cold water to 
remove the excess of salt, and then rapidly drying it in a closed chamber 
heated by a coke fire in the centre. The windows are then opened and 
the bacon is exposed for some days to a current of fresh air. Some 
hams are hung subsequently in a durk room to obtain a blue mouldiness 
on the surface, or a ^* bloom," which enables them, it is said, to be sold 
as Cumberland hams. This process may give rise to serious nuisance if 
conducted in an improper place and without proper care to prevent 
nuisBBce. Dr. Spear mentioned to me an instance of this nuisance 
which came under his observation at South Shields. The process was 
conducted in a wholly unventilated cellar immediately beneath an in- 
habited room, the inhabitants of which complained bitterly of the 
offensive steam and animal efiluvia which entered their room through 
the loosely boarded floor. The nuisance came under his notice in con- 
sequence of a death of a child from diphtheria in this room. The 
parents, although poor, were respectable people, had no acquaintance in 
the neighbourhood so far as Dr. Spear could ascertain, and the child 
had not been out of the house for some days before her illness. The 
house (a single room) was, he says, in a manner, isolated, was remarkably 
dean, and in no way exposed to drain or privy emanations, and the 
water supply was beyond suspicion. Dr. Taylor, the Deputy Medical 
Ofiicer of Health for Liverpool, informs me that this trade has occa- 
sioned nuisance in Liverpool from the discharge of the warm washing- 
water into the drains, the effluvia rising up tlu'ough the traps of neigh- 
bouring house drains and from the street gullies. Such a trade as this 
should only be conducted in such a way as to provide against the 
effluvia becoming a nuisance, or euteiing inhabited houses. 
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Localitlei and Fish curing is a trade largely carried on* in some towns. In London 

■iM of establish* there are complete colonies of fish cnrers in some of the small streets 

in Bethnal Green and St. George's, Southwark. In these latter places 
the trade is confined to the costermonger class of the population, who 
cure herrings, sprats, and haddocks, each in their due season, carrying 
on the work partly within their dwellings and partly in the small hatk 
yards adjoining their houses. The narrow yard space between the houses 
in one street and those in another parallel street forms, in some such in^ 
stances, one elongated narrow space occupied by little curing or smoking 
^ houses, nearly every house yard being thus furnished with means for 
curing. In Hull, on the other hand, and in some other places as London, 
Bristol, &C.J there are comparatively large establishments, in which a 
considerable capital has been sunk, devoted to this trade. So extensire 
is the trade in Hull that the Sanitary Authority has thought it expedient 
to frame byelaws for its regulation in such a way as to avoid nuisance. 
General descrip- Herrings and sprats arrive at curing establishments packed with salt 
tion of the trade, in barrels. Haddocks are purchased fresh for curing. 

With herrings and sprats the first process consists in washing off the 
loose salt and scales, which, when washed off, are, in large establishments, 
placed in a heap or tub in the yard to be sold as manure. They are 
then well washed a second time in a basket by rotating the basket in a 
tub of water. They are then strung upon sticks about four feet long 
placed on a frame in the yard to drain, and when drained are transferred 
to the drying-house to dry. 

The process of " kippering " herrings consists first in careful washing ; 
the fish are then split open, the roes taken out (and sometimes sent away 
for preservation by tinning), and the fish are soaked for about two hours 
in strong brine, washed again, drained, and then smoked in the drying- 
house. 

In curing haddocks, the fish are split open and gutted and the heads 
are cut off; they are then washed and scrubbed with a brush, soaked for 
a sufficient time in brine, and then hung up in the drying-house. 

These preliminary operations are sometimes carried on within dwell- 
ing-houses, but in large establishments in properly constructed rooms 
furnished with proper arrangements for washing and scrubbing ranged 
against the windows or along a side of the room. The refuse (heads 
and guts) is occasionally put in a heap in the roadway to be removed 
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bjr the public scavenger, but mostly I have found it set aside in tubs or apf. No. «. 
tanks for remoYal by persons who collect it for manufacture into manure, on Efflo^ar 
The drying or smoking is effected in erections provided for the purpose. Nuiumeet* by 
Where the .^ade is carried on, as in Bethnal Green, by persons of the P'* ^^'^• 
ccetermeogerdass^ these, erections are small, and rather than anything si^k£gf 
else res^nble long cupboards about 10 feet to 12 feet high and about 4 feet 
square in their honzontal dimensions, constructed of brick below but of 
w-ood above, closed in with a door or sometimes only with some sacking,. 
and having suffideot openings in the side or roof to allow the issue of 
superfluous smdie. In more important establishments, the drying-houses 
are constructed of brickwork entirely or only to the height of six or seven 
feet &om the ground and the cest of wood. They rise to the height of 
12 to 26 ov 40 feet and are very capacious. At Cushaw's, in Feel 
Grove, Bethnal Green, each compartment of the drying-house will 
accommodate as many as 26 -barrels of herrings of 600 to the barrel. 
The drying-houses have means afforded above for the issue of smoke, 
these means oonsistiDg either of louvres or of trap doors or glazed sky- 
lights. When it is de^ed m^ely to dry the fish, coke fires are intro- 
duced into the ^lace below where the fish hang, but when it is desired 
to smoke the fish, wood or sawdust is burned. The wood used is eiUicr 
oak, beech, or horn beam, and the sawdust either oak or mahogany, a 
little deal sawdust being used (in some small establishments more than 
a little, I expect) to assist in obtaining a sufiident ignition. Until the 
fish is ^^skmdry" the means of ventilation near the roof are kept 
open, but when the surface of the fish is dry enough they are closed up. 
In some establishments where the ventilation provided is merely the 
spaces between the unpointed tiles of the roof, and in other establish- 
ments where other special means are provided, I am told that no altera- 
tion^ is made throughout the process. The practice in this respect, then, 
seems to vary in different establishments. Hemngs put into the drying- 
house at 6 p.m. are ready to be taken out at midnight or at 1 a.m. 

The nuisances which arise from fish curing establishments depend Source of 
upon the offensive odour which may proceed from the undue retention ^n'ces?™'"^* 
of-.cefuseyor-firom a filthy- mode of 4>onducting the- business, or upon 
the issue of irritating wood smoke from the di*ying houses. Mr. Bately, 
the medical officer of health at Great Yarmouth, where fish curing 
is largely carried on, tells me that the only nuisances which arise there 
are simOar to those from other trade premises where refuse and filth 
are allowed to accumulate, and that nuisance from the wood smoke is 
rarely complained of. The- authorities there have not considered it 
requimfte to make special byelaws for the regulation of the business ; 
aod at Hull, the byelaws enacted mainly provide for due cleanliness 
and speedy, removal from the premises of refuse and garbage. In 
liOndon the nuisance from the wood smoke has been complained of 
in Bethnal Green, but the Sanitary Authority there has not seen its way 
to any serious action in respect of it. Nevertheless, the pungent smoke 
must, to say the least, be annoying when it enters the windows of adjoin- 
ing dwellings. Ill-conducted establishments, if they pollute the air with 
effluvia from decomposing fish refuse, must on general principles be held 
to be injurious to the health of persons much exposed to such effluvia. 

The obvious remedy against the first class of nuisances from fish ^^^fn^'^jfj 
curing lies in scrupulous cleanliness of all parts of the premises and of sances. 
the vessels and plant used in conducting the business, and in proper dts^ 
posal of the refuse and garbage. The yard and floors of all parts of 
the pcemises should be evenly paved and duly sloped to a properly con- 
structed drain inlet. The inner walls should be periodically lime- 
whited, and if splashed, as they are apt to be when the washing vessels 
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are placed against them, these dirty parts should be scraped clean before 
limewhiting. But it would be still better if, in these parts, the wall were 
covered with a smooth impervious material such as cement or glazed 
tiles, so as to permit of the sur&ce being duly washed at the end of each 
day's work. At the close of each day's work the whole floor, together 
with the tubs and other vessels used in the process, should be thoroughly 
scoured and cleansed. I have seen several kinds of paving in use in 
curing houses, but the best of all has been made of cement. Such a 
paving may be seen in use at Butty's establbhment, in Hull, where the 
arrangements generally are very commendable and contrast favourably 
with those of some other establishments in the same street. Cieaniug- 
up, however, ought not to be left altogether to the end of the day's work. 
A proprietor may very easily, if he pleases, make and enforce regulations 
for the workpeople, prohibiting the scattering of lish heads and gats 
upon the floor during their work. For the reception of such refu.<9e 
proper vessels, made of some impervious material, should be provided ; 
and, when they are full, closely fitting covers should be put on, and in this 
condition these offensive matters should be removed from the premises 
daily. The remedy against the smoke nuisance from the drying-houses 
is equally obvious. It consists in carrying up a shaft from the roof 
to such a height as that the smoke shall be discharged above the level 
of adjoining houses, and so arranged that this shall be the only means 
by which the smoke shall escape. 
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Yarioas establishments - 


London. 



In very many parts of London, and in some large towns, fish is sold 
ready fried for the convenience of poor purchasers. The fish, mostly 
plaice, is fried upon the premises, and almost always in the open shop 
in which it is subsequently sold. The fat used in the frying is various, 
but I understand is mostly refined cotton-seed oil. The boiling o£ the oil, 
and the cooking of the fish in it, is carried on at all times of the day 
and evening. It is a petty trade, but, nevertheless, is a source of con- 
siderable nuisance in some neighbourhoods, the offensive smell of the 
oil boiling and fish frying spreading often, not only through the whole 
length of the street where the shop is situated, but sometimes into 
adjoining streets also. When the shop is situated in a street occupied 
by poor persons of the class who purchase such food, complaints of the 
smell are rarely, if ever, made ; but passengers are annoyed by it, and 
so also are the tenants of houses of the better class who chance to 
reside in the neighbourhood. For it is not only in poor streets that such 
shops are to be found. There is, I believe, scarcely a health officer in 
London who has not at some time been called upon by the authority 
under which he acts to advise as to an appropriate remedy for this 
nuisance. The difficulty in dealing with it hes in this, that the pan or 
fixed shallow iron vessel in which the fish is fried by a fire beneath, 
must be always open to view, and to allow of the necessary manipula- 
tion. The ordinary remedy suggested and adopted in a great many 
places has been the provision of a hopper above the pan, which hopper 
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is intended to catch the fumes as thej arise, and to conyej them by an App.No.e. 
opening above into some adjoining chimney. But for various reasons qq Bnorium- 
the remedy has not proved always very effectual ; the faultiness partly ^^^^fJ^K^^ 
consisting in the defective draught of the chimney, partly upon the ^' 
hopper not being bronght low enough or far enoueh forward over and 
in front of the pan, aud partly depending on the fact that, the process 
being conducted in the open shop, the wind entering the shop, and 
draughts of air, interfere with the due operation of the hopper. A 
niore effectual arrangement would be to conduct the operation in a 
closed outhouse, or other place where draughts of air could not so 
interfere, to bring the hopper well down and forward, and to close in 
the sides, having only the front part of the pan open for observation 
and necessary manipulation. The chimney of the fire should be so con- 
structed as to obtain a good upward draught, and should be carried up 
above the roofs of adjoining houses. 
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DKte. 


Name. 


liOcaUty. 


Other Businenes or 
Frocenes conjoined. 


Not. 22, 


1875 


Byford - 


Bennondsey. 




9» M 


» 


Johnson and Bol- 
sher. 


Do. 




Dec. 18 


if 


Tanner « 


Plymouth 


Leather dressing^tanning. 


« M 


ft 


Head 


Stonehonse, near 
Plymouth. 


Preparation of pelts for 
exportation to America, 
preparation of hake- 
liyer oil. 


Jan. 1, 


1876 


Nickolfl and Son - 


Joppa, Leeds 


Leather dressing, tan- 
>^& fiue making. 


« 19 


»> 


Ball 


Bristol. 




yy 20 


»f 


Gnnter - 


Do. 


Leather dressing, parch- 
ment making. 


April I 


»» 


Fitch 


Melton Mowbray - 


Leather dressing, tan- 
ning, glae making. 


May 30 


i> 


HosseU - 


Salford. 




Kov. 24 


f9 


Wlnsor - 


Bermondsey 


Manufacture of skin 
mats. 


» » 


ft 


Cordrey - 


Do. 




„ 28 


ft 


Herron - 


Hereford. - 


Leather dressing. 


Dec. 4 


>f 


Fenton - - 


Glasgow. 




r, 8 


M 


Foster 


Little Driffield. - 


Leather dressing, tan- 
ning, artificial manure 
making. 


»» » 


»> 


Nicholson 


Do. - 

1 


Leather dressing, artifi- 
cial manure making, 
manufacture of akin 
mats. 
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3Iodo of dealing 
with foreign 

skins. 



The iegitiBiato and simple trade of a fellmouger conaists in receiving 
the '< akins " of sheep, and in preparing them for the use of the leather 
dresser. He takes dST the wool, which, if sufficiently long, he sells to 
the woolstapler, and he limes the skins^ preparatory to sending them to 
the leather-dresser. Some £«limongers also, at the proper season of the 
year, convert the best skias into skin mats. 

Two classes of sheep and lambs' skins, chiefly, are received by the 
fellmonger, vis., fresh English skins from the butcher^ or intermediately 
from the skin market, and dry foreign skins which come to him closely 
packed in bales. These two classes of skins undergo at his hands some* 
what different treatment. Some fellmongers receive botii classes of 
skins, others confine their trade to one class only. -A few foreign skins 
which arrive moist, salted and rolled up^ are dealt with like English skins* 
The following ore the processes to which th» skins are subjected to 
prepare them for the use of the leather dresser : — 

1. English Skins. — 1st. The first process consists in cleansing the 
skins from dirt and dung, blood, &c. They are beaten with a mallet 
to detach any firm masses of dirt, and are then soaked and washed in 
water. In some country places, where a stream of water runs Ihrough 
the premises, this washing is done in the stream, which is sometimes 
dammed up for the purpose. lu Bermondsey, the skins are laid in a 
" poke ** or tank, or pool of water having a shelving bottom. A work- 
man, in high water-boots, stands ui this and washes the dirt out of the 
skins, rubbing them and waving them about in the water. He then 
throws them on the stones at the brink of the pool to drain. 

2nd. The second process is liming. When there is no wool on the 
skins worth preserving, the skins are laid in a pit containing milk of 
lime. But the usual practice now is to lay the skins wool downwards 
npon a bench and to lay on cream of lime with a brush upon the fleshy 
surfece. When thus bmshed over, the skins are folded lengthwise (the 
limed surface inwards). 

3rd. The skins are then in the summer time hung up in the yard out 
of doors, or in the winter in a.chamber a iittle warmed. This process 
serves to loosen the attachment of the wool, and when it is loose enough 
the skins go to the ^' pulling-house." 

4th. The "pulling house" is arranged with bins for different kinds 
of wool, and in front of them the workmen sit, each taking upon his 
knees a skin, from which he pulls off the wool with • his hands and 
throws it into the appropriate bin. 

6th. The skin denuded of wool is then termed a '' pelt," and it is 
thrown into a pit containing milk of linie, where it remains until it is 
ready to go to the leather-dresser. 

6th. When about to be sent from the yard the pelts are taken out of 
the lime pit, and are laid in a heap in the yard, ready for carting away. 

2. Foreign Skins, — These undergo a somewhat different process. 

1st. Being hard and dry they require to be softened, and for this 
purpose they are first laid in a tank or pool of water for a period varying 
up to 40 hours. At Head's yard, in Stonehouse, I saw them soaking in 
a tank above ground, through which a stream of water was made to 
fiow constantly. At these works, I was told that they only require 
soaking about three hours. 
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2nd. The next process after the skins have been drained from the ^pp^ i^^, q 
water is what is termed ** burring/' that is to say, removing from the -^ |.|J~". 
wool the ''barrs" (apparentlj the fruit of some plant) which stick in Nu^nces!'^' 
it. This is effected partly by the use of a machine, " burring machine," ^' B»1J»«1' 
adapted for the purpose, and partly (or subsequently when necessary) 
bj the hand-labour of women, who pick out the burrs. 

3rd. Foreign skins are not limewhited, but the attachment of the 
wool is loosened by the process of ^ tainting." The damp skins are 
hung up in a chamber which is warmed in the winter either by a small 
coke stove or by a jet of steam thrown into it. In the summer time 
the warming is unnecessary. In this chamber slight superficial change 
of the nature of putrefaction takes place. As soon as it is found that 
the wool pulls off readily, the skins are removed. This is a delicate 
process and requires to be very carefully conducted and watched, since 
in hot weather a little over retention in the ^' tainting oven " renders 
the skin utterly worthless to the leather-dresser. 

4th. The wool is then either pulled off or scraped off. When pulled 
off, the short wool which remains after pulling is scraped off. 

The remainder of the process resembles that in use for English 
skins. 

The fellmonger before sending away wool to the woolstapler dries 
it by placing it on racks in a chamber heated by coke fires or by hot 
tar pipes, or hot air is driven by a fan through the wool laid upon a 
wire trellis work. 

Skin jhfats or Wool Mais are made firom the best and most woolly ^"j^J^^ ^' 
of English skins. The selected skins^ as soon as they are received, are 
stretched upon a frame resembling a parchment frame, and being laid 
upon a table, the fleshy side is rubbed over by the hand with a solution 
of salt and alum to preserve them, and they are then folded and hung 
up until it may be convenient to dress them. When they are to be 
dressed, they are again placed on a stretcher and the fleshy side is 
scraped and a layer of whitening and water is brashed over. The skin 
then passes into a warm chamber to dry. When the whitening has 
become saturated with fat from the skin, the skin is aeain scraped, and 
this process of whitening and scraping is repeated until grease ceases to 
exude. Salt and alum in solution together are then rubbed in until the 
skin is thoroughly tanned. The skin is then weU washed with soap 
and warm water preparatory to bleaching or drying. Bleaching is per- 
formed by placing the skins, while damp from the washing, in a chamber 
in which sulphur is being burned. The final process consists in scraping 
with appropriate instruments the inner side of the skin to render it all 
supple and of uniform thickness. 

A fellmonger's yard is sometimes a source of nuisance to the imme- Feiimon^erinff, 
diate neighbourhood, especially to persons residing in houses immediately trade.^""^^* 
abutting on it. I am told that in Bermondsey, where fellmongers* 
yards abound, it is a rare thing for complaints to be made. This is 
certainly not because they are always conducted in the best manner, 
but probably, in part, because the inhabitants of the district live by this 
and associated trades, and are so much accustomed to the effluvia that 
they cease to notice them. But as a matter of fact serious complaints 
have been made, and in one instance to this Department. For the most 
part, however, it is in country places that the fellmongering processes 
are most complained of, for it is in and about conntry towns that th^ 
trade is carried on in the roughest manner, and with the least regard to 

41172. H 



166 



▲VP. No. 8. 

Ou BffloTinm- 
Nuisanoes, by 
1>r. Ballard. 

Sourcra of 
effluvium nui- 
sancpti. 



How far 
InJurionB to 
heiath. 



tidiness and cleanliness ; moreover, in the country, it is scarcely ever 
worth while to carry on the simple trade of a fellmonger, and the pro^ 
oesses of leather-dressing are, either partially or fully, carried on in the 
same premises in conjunction with it. 

The sources of nuisance from a fellmonger's yard may be any of the 
following ; viz. : — 

1st. The reception of raw skins from the skin market or from 
slaughter-houses, and their transferenjce from the carts. When the 
skins are not absolutely fresh, short of such an amount of decomposition 
as would render them worthless to the leather-dresser, they may, 
especially in the summer time, have a strong and offensive odour. 

2nd. The ammoniacal odour proceeding from a large numfSer of lime- 
painted skins hanging up at one time in the yard. 

3rd. The emptying and cleansing of the ^ poke" after it has been in 
use for a long time. — Dr. Parker, ^e late Medical Officer of Health for 
Bermondsey, tells me that he has found this the principal source of 
nuisance in fellmongers' yards. 

4th. The waste lime taken from exhausted lime pits. This contains 
more or less wool and animal matter, and when retained on the pre- 
mises in a heap is apt to emit a more or less strong anunoniacal odour. 

5th. The general mixed offensive odour proceeding from a yard which 
is badly or imperfectly paved and drained and where due cleanliness is 
not observed. 

6th. When the skins are washed in a flowing brook or stream or the 
liquid refuse of the yard is allowed to flow into the brook, this (which 
may be an offence under the Rivers* Pollution Act) may become an 
offensive nuisance below the works, especially If a large trade be carried 
on, and when the lower water is disturbed and agitated, as for instance, 
by a water-wheel. 

In Mr. T. W. Keate's evidence given before the Select Committee of 
the House of Commons on Noxious Businesses in 1873, he only alluded 
to the first and fifth of these sources of nuisance. His report to a com- 
mittee of the Metropolitan Board of Works, which was laid by Mr. C. 
Legge before the Select Committee, contains (Q. 1863) the following 
** passage : There is in my opinion nothing inherent in this trade which 
^< causes it to be a noxious trade, nor could any nuisance arise from it, if 
" it were always carried on with the care and cleanliness which are quite 
*^ within the reach of the manufacturer. The only danger of nuisance 
'^ would be from the reception of decomposed skins from the market or 
<< from the butchers, or from allowing skins to lie and become deoom- 
'^ posed in the yard ; but from what I saw in the different yards, and 
'^ from what was stated to me, I conclude that such a state of things is 
" easily avoidable and could only arise from carelessness or neglect " 
In his personal evidence (Q. 745) he said, '< If the trade is badly 
<< carried on inconvenience may arise, as a matter of course ; bad odours 
" may come from a place like that, but that is entirely the fault of the 
<< persons who are carrying on the trade ; there is nothing necessarily 
*' arising in connection with the trade.'' This is nothing more than 
may be said of almost any offensive business, and so far I agree with 
him. 

I have not been able to ascertain from Dr. Parker, who has had a 
large experience of the trade in Bermondsey, nor fi^m other medical 
men and medical officers of health in the country whom I have interro- 
gated upon the subject, that any distinct ill effect upon the health of 
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persons living in the immediate vicinity of fellmongers' yards has been Apr. No. 6. 
observed by tbem. Nor have I b^n able to ascertain that septic onEfa^um- 
diseases have been noticed to occor with excepUonal frequency in their ^^^^^^^' 
neighbourhood^ or with such frequency as to attract a health officer's 
attention. Nevertheless, a filthily-kept fellmonger's yard in a populous 
neighbourhood occasioning, as it necessarily must, a septic con- 
dition of the atmosphere about the works, is calculated (on general 
principles already enunciated) to be injurious to the health of the 
population most exposed to its influence. 

The trade of a f^monger is not necessarily a nuisance. At Nickels* Modes ofpre- 
premises at Joppa, Leeds, where a very large number of Englidh skins ^^^n^esf ^^^ 
are dealt with weekly, and at Plenty & Co.'s in Bristol, where an 
equally large trade is done in foreign skins, the processes are all carried 
on in the best manner, and so far as I could learn without occasioning 
the least suspicion of nuisance. But at both these premises all are 
carried on within closed buildings. Slightly offensive skins must at 
times be received at fellmongers' premises ; they cannot always be ex* 
pected to be as free from odour as they are when newly taken from the 
carcass : and this is especially the case when the skins come from a 
distance and have to pass tlmnigh a sale yard before they reach the 
fellmongers. Both in respect of the first and second sources of nuisance, 
there arises an advantage when the processes are not carried on in an 
open yard, as they commonly are in Bermondsey, but in covered and 
close buUdings ; and as respects the first, particularly, it is worthy of 
practical consideration wheUier the ofEensiveness of the skins might not 
be lessened, without injuring them for the operations of the fellmonger, 
by the application of some antiseptic, such as carbolic acid solution, to 
the fleshy surfaces before their removal to the yard. As regards the 
third source of nuisance, it does not appear from what I have observed 
of the mode in which the process is conducted in various works I have 
visited, that it is at all a necessity to use the same water in the poke 
repeatedly day after day for a lengthened period. It should be changed 
once a day at least, and in the summer time, twice a day. In some 
country towns I have seen running water used for soaking and wash- 
ing English skins. I may instance Ball's yard in Bristol, where 
the Malagold stream is used for washing the skins ; and Nickels' pre- 
mises in Leeds where the water which runs through the washing tanks 
is pumped up constantly for the purpose. At Head's yard in Stonehouse 
the tanks for soaking and cleansing foreign skins are supplied with a 
constant stream of fresh water. The cost of water for the poke if 
obtained from a town supply by meter, may be in some cases a sufficient 
inducement to neglect daily cleansing of the poke and daily renewal of 
the water. The obvious remedy for the fourth source of nuisance is 
the emptying the waste lime at once into covered carts for removal. 
The remedy for the fifth source of nuisance is equally obvious. It 
consists in good impervious paving properly sloped in all parts of the 
premises, good drainage and scrupmous cleanliness. The yard should 
be kept constantly swept up, and the interior of the buildings and walls 
should be periodically limewhited. Unfortunately the traditions of 
the trade do not favour such scrupulousness. The trade is rather 
r^arded as an essentially dirty one, and little pains are usually taken 
to make it otherwise. However, to those who may wish to see what 
good arrangements may effect for the prevention of nuisance, I recom- 
mend a visit to the two model establishments already mentioned. The 
sixth souroe of nuisance is to be obviated by intercepting the liquid 
refuse and by using one of the known methods of purifying sewage before 
it is allowed to flow into the stream or into a town sewer communicating 
directly with the stream. 

M 2 
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L£Athes-Dr£SSikg and Pakchmext Making. 

ESTABLISHKBKTS VISITED. 



Date. 


Name. 


LocaUty. 


Other Bnsiiieases or 
Prooetaes ooojomed. 


Dec. 9, 


1875 


Bevington and Son 


Bermondsey. 




„ 18 


>f 


Tanner - 


Plymouth 


FeUmongering, tanmng. 


„ 22 


» 


Head 


Stooehoose, Ply- 
mouth. 


Fellmongering, hake- 
liyer oil making. 


Jan. 19, 


1876 


Plenty & Co. 


Bristol. 




u 20 


ft 


Gunter - 


Do. 


Fellmongering. 


April 26 


ft 


Tamey Bros. 


Nottingham. 




May 80 


ft 


Hoasell - 


Salfbrd - 


Do. 


June 1 


tt 


NickoU and Son • 


Joppa, Leeds 


Fellmongeringy tanning. 


» 2 


ti 


Clark and Thack- 
ray. 


Kewlay - 


(CflJf dLins),glae-fnakIng. 


Not. 24 


ft 


Beach and Son - 


Bermondsey 


Manu&cture of skin mats 


n t9 


tf 


Godman - 


Do. - 


(Calf Hkins). 


n *9 


ft 


Joseph Shaipeand 
Sona. 


Do. ' 


(Seal and horac skins). 


ft tt 


ft 


James Gamier - 


Do. 




„ 28 


ft 


Herron - 


Hereford - 


Fellmongering. 


Dec. 8 


tt 


Foster 


Little Driffield - 


Fellmon|rering, tanning, 
artificial manure mak- 

• 


» »» 


If 


Nicbolaon 


Do. - 


ing. 
Fellmongerinff, artificial 
manure msS^ing, flesh 


















and bone boiling. 


„ 20 


»t 


Turaey Bros. 


Stourbridge 


Chamois leadiermakixi^. 
(Chamois leather), feU- 


Mar. 14, 


1877 


Evans 


Sowston, Cam- 








bridge. 


mongerins. 
(Chamms leather and 


April 24 


ft 


McRae - 


Mitcham - 










buff leather.) 



Definition of the In Bermondsey a distinction is drawn between n tanner and a leather- 
*>*^®' dresser. The former receives raw bullock "hides" and prepares and tans 

them ; the legitimate trade of the latter is to receive " pelts " (sheep 
skins deprived of wool and limed) from the fellmonger, as well as horse 
skins, seal skins, calf and goat skins, and to convert them by a process 
of " tanning *' or " tawing " into light leather. In countiy towns it is 
not unusual to see tanning and leather-dressing conjoined and carried on 
in the same premises ; and then the manufacturer is generally designated 
and calls himself a "tanner." Under similar circumstances fellmon- 
gering is often also conjoined, so that the leather-dresser prepares his 
own pelts. The division of labour which is observed in Bermondsej is, 
for the most part, only practicable in large towns. When a leather 
dresser, besides receiving " pelts," also receives calf skins, horse skins, 
and goat and seal skins (as is sometimes the case;, the first part of the 
process, that is the liming and scraping off the hair, resembles in most 
respects the similar process to which sheep skins are subjected at a 
fellmonger*s yard. Hence in describing the trade of a leather-dresser I 
shall confine myself to the part of the process which commences with 
the reception of the " pelts." 
Process of They are first placed upon a curved board or " beam," where a man 

jeather-dressing. standing behind the beam scrapes them down on the fieshj side with a 

curved knife with two handles, so as to remove the connective tissue. 
This process is termed *^ breaking," and the parts removed are called 
'< fleshings." At some works (as at Herron's in Hereford) a machine is 
used to perform this part of the work. 
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They then go hack into pits containing milk of lime, first into lime A7P.No.c 
pits preyiouslj used and hence weak, and then into newer lime pit8 q^ sgii^^^i^ 
which act more powerfhllj on the skins. The liming is continued Nuiunoei, i>r 
altogether for 18 or 20 days. ^- ^^"*- 

The next process is to wash oat the lime. This is usually done hy 
putting the pelts into a tank of fresh water, where they are kept moving 
by heating the water hy means of a sort of paddle-wheel, or else by 
putting them with water into a large revolving barrel haviog boards 
BO placed within as to throw the skins over and tumble them about. 

After having been well washed they are usually put into a solution of 
Tvhat is called *' pure " (more correctly, it is said, spelt * puer *). This is 
dogs' dung, either collected by poor people in the streets lor sale to 
leather-dressers, or more commonly collected at large kennels and sent 
to the leather-dressers in barrels. It is, when received from the kennels, 
a pultaceous looking material and stinks abominably. In large esta- 
blishments it is emptied into a covered tank underground, whence it is 
pumped up as required. When about to be used, a quantity, which 
varies in different establishments, is added to water in a tub or tank. 
Sometimes, as in the sumfber, it is sufficient to use cold water ; but in 
the winter it is usual to employ the solution warm, e.^., at a temperature 
of about 8QP to 120^. Before putting the pelts into the puer tub they 
are conmionly washed in some warm water. They remain in the puer 
solution until, from having a gristlv feel between the fingers, they feel 
soft and supple. The time given tor this varies in different works, with 
the temperatui'e of the solution and with its strength, from 10 or 20 
minutes to two or three hours, or even longer. Each manufacturer has 
his own peculiar practice in this respect. All, however, take care to 
remove the pelts as soon as the desired result is obtained ; since, if they 
remain longer in the ^ puer," they are rotted and become worthless. 

On removal from the puer tub they are again scraped down or 
'^ scudded," then washed in some warm water, and after this put into a 
tub containing bran and water. This is called a ^' drench." Here they 
remain about 48 hours ; the contents of the tub undergo some fermen- 
tation, and the pelte con\e oat whiter than when they were put in. At 
some works I have been informed that no puer is used ; nothing but 
drenches. 

English skins contain, especially about the neck .and shoulders, a 
quantity of fat which, if left there, would interfere with the colour of the 
leather after tanning, so that it has to be removed. Sometimes this is 
done by cutting or slicing it off with a sharp double-handled knife, but 
sometimes, after ''puring," by subjecting the pelts to pressure in a 
hydraulic press. The fat runs out and is collected in a reservoir below 
for use by soap-boilers and others. Another method consiste in sub- 
jecting the pelts to a scrubbing process by a machine patented by Mr. 
Tumey of Nottingham. The pdlts are now ready for tawing or tanning, 
or to be prepared for exportation in barrels to America. 

To prepare pelts for the American trade, they are next treated with 
dilute sulphuric acid, and subsequently with strong brine. After 
soaking for about 10 minutes in the acid they appear blown out and 
thickened, and the fibre of the pelts looks porous. But after having 
subsequently lain a few minutes in the brine they resume their former 
appearance. The pelts are then rolled up and packed in barrels with 
salt. 

For '' tawing " the prepared pelts are treated in a tumbler-barrel with 
salt, alum, yolk of egg and water. 

Tanning is usually effected by soaking in a bath of sumach or other 
tanning liqubr, the precise method of applying these liquors varying in 
different establishments. 



170 



JkPP. Nc. tt. 

On EfflaTium- 
Nuioanots. by 
Dr. Bftllard. 



Degree of nui< 
sanoe arising 
from it. 



To what extent 
ii^urioiu to 
health. 



Sources of 
effluYiiim nui- 
sances. 



Mode of pre- 
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Sometimes skins are split bj a machine which, while fixing the skin 
and pushing it onwards, cuts the skin with a knife into two lajers. 
None of the other processes require any description here. They consist 
in drying, rolling, dyeing, &c. Soc. 

The " fleshings," &c. from the skins usually go to the glue-maker, 
but in some works are made into manure either on the premises (as 
near Driffield) or elsewhere. At Henry Tumey's works in Stourbridge 
they are steamed in an open lank and subsequently pressed for the 
extraction of grease before being sent away for manure making. 

The offensive smells that proceed from leather-dressers' establishments 
are rarely very serious, and they do not appear usually to extend to any 
considerable distance. Inmiediate neighbours, if there are any in- 
habited houses close to a yard, and passers by in the* street, are alone 
likely to be offended by them for the most part. But I met with one 
instance of a very badly-conducted o t.iblishment where the nuisance 
was very great, and had been intolerable ; a highly-offensive smell from 
the works having been a source of serious nuisance at a distance of n 
quarter of a mile. 

I have not heard at any time of any injury to health that has been 
occasioned, other than sometimes such temporary disturbances as any 
offensive smell may produce. In the instance above referred to, the 
effluvia gave rise to loss of appetite, nausea, and severe vomiting. I 
have failed to obtain satisfactory proof of septic diseases being more 
prevalent in the vicinity of such works than elsewhere. Yet, on general 
principles, an atmosphere loaded with septic pollutions from such works 
when ill conducted, must be held to be tinwholesome. 

Nuisance may arise from the following sources, viz. : — 

1. The <'puring," if it be conducted in a part of the premises close 
to a public way or to inhabited houses, and then chiefly, if not solely, 
when, as in the winter, the solution is used warm. Under such circum- 
stances the vapour which rises from the puer tub is exceedingly offen- 
sive and disgusting. It pervades the chamber or building in which this 
part of the process is conducted to such an extent that I myself have 
been very glad to make my escape ; and it passes out of the building by 
the windows or louvre openings. 

2. The discharge of the used up puer solution, drenches and other 
offensive liquids into the drains may also be offensive, if any open or 
imperfectly trapped inlets are in the vicinity. Their discharge into a 

. flowing stream may cause more or less nuisance down the stream. 

3. If the premises be uncleansed, badly paved and drained, and the 
business be conducted, as it tro often is, in a slovenly manner, a 
generally diffused offensive smell is apt to pei*vade them, and to be 
wafted by the wind to houses and places in the neighbourhood. 

In addition to these sources of nuisance, offensive efliuvia may arise 
from other processes, such as manure making, carried on conjointly with 
leather dressing. I found this to be the case with some small esta- 
blishments near Driffield. 

The remedies for these several sources of nuisance are as follows : — 
1. Various attempts have been made to find a substitute for " puer*' 
for softening pelts, but hitherto without success, or with only modified 
success. No leather-dresser, I am told, could undertake to produce a 
good specimen of leather without it. Nevertheless, several x)ersons in a 
large way of business have told me that they have of late reduced its 
consumption considerably, and that by the judicious use of drenches 
much may be effected in this direction. If it be the case (as it seems, 
from what I have noticed, to be) that a cold solution produces the same 
effect as a warm solution, with the single disadvantage of a rather 
longer soaking in it being requisite, one source of nuisance might be in 
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a ^eat measure done away with. At Henry Turney's works, at Stour- App. No. e. 
bridge, where the puring shop adjoins a public way, the nuisance is on KiBu^um- 
avoided by the closure of all windows on that side of the shop, and by Nuimnoee, by 
carrying a wooden shaft 2 feet square from the ceiling of the puring ^^' ^*"*"^* 
shop, through all the upper rooms, to above the roof of the building. 

2. The second source of nuisance is not usually a very serious one, 
and may be obviated by the addition of one of the well-known deodorants 
before the discharge of the waste liquors. At Hcrron's works in Here- 
ford, where much nuisance arose from pollution of the stream with waste 
liquors discharged into it, these liquors are now collected, allowed 
to subside in a tank, and then purified with lime before being dis- 
charged. 

3. As respects the third source of nuisance everything depends upon 
the general management of the yard and premises. As generally con- 
ducted, leather dressing is a very dirty trade ; but there is no reason 
whatever why it should in any case be carried on in a dirty manner, so 
as to be a cause of offence to neighbours. Good and appropriate paving, 
(wood, being absorbent, is especially to be avoided) good drainage, the 
speedy removal from the premises d fleshings, and other refuse scraped 
from the pelts, and of the refuse lime from the pits, together with 
general cleanliness and avoidance of litter, and peiiodical scraping and 
lime-whiting of the interior of the buildings, would effect all that is 
necessary to render many of the premises, now a source of nuisance, 

sweet and inoffensive. With a view to show what can be done by Description or 
careful arrangement in such matters when the proprietor sets his heart biSSment.*** 
upon it, J append a description of a model leather-dressing establish- 
ment at Nottingham, belonging to Turney Bros., merely premising that 
I describe it as it was in the middle of the day when I visited it, without 
a word of intimation of my visit having previously been given. The 
tidiness of the establishment, in those parts where the dirtiest portions of 
the trade are carried on, contrasts in a very marked manner indeed with 
what is to be seen in the majority of leather-dressers' works. The 
trade here was commenced in a very small way only 15 years ago, and 
the buildings have been extended and added to, xrom time to time, as the 
trade grew. Only English pelts are received, and now, of such, an 
average of 1S,000 are dealt with per week, 200 bands being employed 
at the works. The* buildings are well built in brick, and on the four 
sidas of a large quadrangular yard, which is well and firmly laid with 
square stone sets, and so sloped that water is readily carried off the sur- 
face. It was scrupulously clean, and there were no bits of skin or 
fleshings lying about it to render it untidy. Some fleshings prepared 
for removal were tidily laid in a heap. As Mr. Turney was crossing 
the yard with me he espied a little scrap or cutting of skin lying on the 
pavement, and (evidently automatically) he picked it up and threw it on 
the heap^a trifling incident this, but one that speaks volumes. The 
whole of the processes are carried on within the buildings, in spacious 
well-lighted rooms. The ground floors of the buildings are devoted to 
the wet parts of the trade, and to the engine-room, and the upper floors 
to the dry parts, and as store-rooms. All the ground floor rooms (with 
a trifling partial exception) are closely laid with blue bricks in cement 
upon a firm bottom of 6 inches of concrete also made with cement in 
place of the ordinary lime. The floors are duly sloped for the effectual 
running off of any surface water, and are thus absolutely free from all 
sloppiness, and there are goo<l drainage arrangements in every part 
beneath the surface. The supply of water is abundant, and there is no 
stint in its use. The pits in the room devoted to liming and washing 
the pelts are arranged down the sides, so as to leave a wide clear 
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App. No.e. passage between them. Thej are oonstnieted in blue or red bricks (the 
On Bflia^imi- ^^^ ^^^J where the pits are drculai*), and these are laid with cement. 
Nuinuioes. by In anj case the edges of the pits are constructed with hard blue bricks 
Dr. Ballard. so as to obviate the effects of wear and tear as far as possible, and to 

conduce to tidiness and cleanliness. The fleshing^shop is a long room 
on the opposite side of the quadrangle, having the splitting-room at 
right angles with it at its further end. Along each ride of the central 
passage of the fleshing-shop is a slightlj raised platform paved with 
stone^ and on this the beams stand at which all the ** fleshing " or 
''breaking" processes are performed. Between this raised platform 
and the wall there is again the usual paving of blue bricks, on which all 
matters scraped off the pelts fall, and remain until removed. Every 
part of the interior of the walls and ceiling of this room was clean and 
lime-whited. Some of the peculiar odour of '' puer " was noticeable ib 
the puring-shop, but it was not intolerable, and was imperceptible oat* 
side the open door. The puer tubs and the apparatus in the room were 
scrupulouslj dean, as well on the outside as within, and the floor (partlj 
boaided) and pavement were clean and free from anj dirtj slop. 
Necessarilj thej were wet, but it was with water, for the running off ef 
which good facilities are provided. What struck my attention moair 
forcibly in these works was the perfect cleanliness, tidiness, and order 
which pervaded them throughout. Mr. Turney told me that they Iiad 
no fixed time for cleaning up. It is always going on in all parts of the 
building. I noticed this even in the upper stories and in the store- 
rooms. He says that if any dust is made in moving goods about, the 
nmn or woman who makes it is .bound at once to sweep it up. He 
believes this cleanliness alone cost^ him as much as 21. per week. The 
fleshing-shop is thoroughly swept up every day, the workmen taking 
this duty in turns. The splashed walls opposite the beams (in most 
works I have seen, deeply encrusted with filth), are scraped three or four 
times a year, and every part of the interior of the buildings is lime- 
whited twice a year. The puring-shop is thoroughly cleaned every 
night, and once a week the puer tubs are scrubbed inside and out, and 
all the other apparatus in the room similarly thoroughly cleaned. He 
avoids litter very much by having had tramways laid down from one part 
of the ground floor of the building to another, along which the goods and 
refuse are conveyed in a trolly drawn by a donkey. When I asked him 
how he got his workmen to preserve such an unusual amount of clean- 
liness, he replied that it was a rule of the establishment, that the men 
had to subscribe a set of stringent rules on entering his service, and that 
they knew that, under them, an infringement was punished by immediate 
dismissal. He has thus the command of the best workmen, and even 
men from slovenly works speedily fall into the habits of tidiness which 
they see established here. With the permission of Mr. Turney I had 
photographs taken of the courtyard of the works, and of those parte of 
the premises in which the wet and usuaDy dirty processes are con- 
ducted. I append these photographs to my report. They were taken 
under my own supervision, and represent correctly the condition in 
which I found the premises : a condition of tidiness and cleanliness 
which contrasts strongly with what is usually observable on the 
premises of leather-dressers. 

Nickels & Son's establishment at Joppa, Leeds, shows the nearest 
approach' of any works I have yet seen to the model works of Messrs. 
Turney. Both are well worthy of a visit. 

Manufacture of The manafacture of ** chamois leather *' presents peculiarities which 
chamoia leather ; ^^ fo^ j^g specM description. The following is the process as I saw it 
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carried on at Henry Tumey'e, in Stourbridge. After the " pelts ** have App^o. «. 
been fleshed and splits the inner or flesh-sides are taken for the manu- On bhIixtIiuii- 
factore. This portion is again passed through the splitting-machine in ^Jil'SSiud?^ 
order to take off from the thicker parts so much as may suffice to render 
the skin of uniform thickness throughout. It jb again limed, then 
washed, and afterwards put into a bran-drench. After removal from ipeoial process. 
the drench the skins are pressed nearly dry and then removed in bulk to 
the stocks, where they are beaten until they are soft with heavy tilt- 
hammers. When son, oil (cod-liver oil in preference) is sprinkled on 
them and the '' stocking " is continued, oil being added from time to 
time. The skins are then taken out and ** aired off," t.e., hung up in the 
room to dry. At other works, where there is a sufficient open space 
adjoining, the skins are in dry weather hung out in the open air. 
This ^'stocking" and ^^airing-off" are twice repeated, and the skins 
are then hiug up in a chamber heated to about 120° by hot-air or 
steam pipes. An offensive vapour of acrolein* becomes thus dif- 
fused in the chamber. When the skins are dry they are ^* stocked " 
with oil again, and the beating is continued until the mass of skins 
becomes hot. They are then taken out and packed into a cask covered 
over with blankets and lefl; to ^ ferment." The contents of the cask 
become very hot and an abundance of vapour of acrolein is given off. 
After the fermentation has continued for a time the skins are turned 
over and transferred to another cask. During this process acrolein 
vapour is largely evolved and affects very greatly the eyes of the work- 
men. The fermentation is continued now until heat ceases to be 
generated, and then the skins are allowed to get cold. The next thing 
is to get the oil out. With this object the skins are now thrown into hot 
water and from thence transferred to a powerful press. After leaving 
the press they are put into a '' tumbler," or revolving barrel, with warm 
water and soda ash, and subsequently washed with cold water. Lastly, 
they are passed between rollers to press out all remnants of moisture 
and soapy matters and hung up in a loft to dry. The further processes 
have no interest in relation to this Report ; they consist of various 
manipulations of scraping, pulling, stretching, &c., for the preparation 
of a saleable article. The oil pressed out of the fermented skins is 
known as ^ sod-oil." Before leaving the premises, it is customary to 
boil it in a pan heated by close steam in order to drive off any water it 
may contain. It is then sent away for use by curriers. 

The only special nuisance likely to arise in these proceedings would ^P^^ source 
arise out of the diffusion of acrolein vapour beyond the works. Mr. nuteanoe!^' 
Tnmey's works are so situated and arranged, however, as not to occasion 
any offence of the kind. But Dr. C. Fox, the MedicaJ Officer of Health 
for Chelmsford rural district, infoims me that the peculiar odour of fisli 
oil and acrolein proceeding from some works in his district, which I was 
not permitted to inspect, is a nuisance at a distance of over 400 yards, 
when the wind is in a direction to carry the effluvia towards the public 
roadway. An effectual remedy for such a nuisance would probably be 
found in performing all the oily parts of the business within closed 
chambers from which the offensive vapour might be drawn off and 
conducted through a fire before being allowed to issue externally. 

In making parchment^ the pelts, after liming and washing and Psrchment. 
fieshing as for leather-dressing, are split by the splitting machine, and ™ "^' 
the inner layer is taken for the making of the parchment. Knots are 

* The odour of acrolein may be familiarly illastrated by comparing it with that 
given off from an imperfectly extinguished oil-lamp. 
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made in the edges of this layer bj tying up portions of lime or rubbish 
into balls all round, and by these knots the skin is stretched upon 
wooden frames. While on the frames the split side is scraped to render 
it even, and the skin is then " dubbed " with whitening and a strong 
solution of so<la ash to get out the grease, and then it undergoes a series 
of scaldings with hot water thrown upon it out of a bowl, of scrapings, 
and of washings with whitening and water, and it is finally dried in a 
warm chamber. The sources of nuisance from such works are siuailar 
to those arising from leather-dressing, except the "puring" nuisance. 
Good drainage and cleanliness are very essential. 
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Tanning. — Preparation of "Pickers" Hides. 
Establishments visited. 



Date 


) 


Name. 


Locality. 


Other Businesses or 
Processes conjoined. 


Dec. », 


1876 


James Barber Bros. 


Bermondsey. 




„ 18 


99 


Ward Bros. 


Plymouth.' 




fl> n 


99 


Tanner - 


Do. 


FellmongeriDg, leather 
dressing. 


Jan. 19, 


1876 


Perry and Evans - 


Bedminster, Bristol. 




M 9* 


>« 


Cox Bros. 


Do. 




y» ft 


99 


Cpx and Shepper- 
ton. 


Do. 




91 » 


M 


Rake & Co. 


Do. 




9t 99 


f> 


Drake and Son - 


Do. 




1) If 


99 


Vickary Bros. 


Do. 




„ 20 


19 


Cogan - 


Bristol. 




Feb. a 


99 


Reynolds 


Warrington. 




n >» 


M 


Tinsley - 


Do. 




May 30 


9% 


Butterworth 


Salford. 




June 1 


H 


NickoU and Son - 


Joppa, Leeds 


FellmoDgering, leather 


,, 8 


» 


Philbrick - 


Reading. 


dressing, glue -making. 


., 16 


» 


Aehworth and Per- 
ciral. 


Broughton, Man- 
ebester. 


(Pickers hides). 


99 n 


99 


Marsden and Wilk- 
inson. 


Do. 


(Do.) 


Nov. 24 


* 


Cox 


Bermondsey. 




f> f» 


fl 


Ellis 


Do. 


Felt making. 


>» »» 


»» 


S. Barrow 


Do. 


^ 


Dec. 8 


»» 


Foster - 


Little Driffield - 


Fellmongering, leather 
dreasiog, artificial ma- 
nure making. 



The legitimate trade of a " tanner " is the conversion of buUockb' 
" hides " into leather. 

Three classes of hides are in use : — 1. Fresh English hides from the 
butchers or the hide market, which are known in the trade as " market 
hides " ; 2. " Salted hides," mostly from South America, but also from 
other places; and, 3. Dried hides, either sun-dried, or dry-salted. 
They come from India» the Cape, South America, &c. They are known 
in the trade as ** kips." 

Some tanners receive two or more of these classes of hides, but the 
best tanners limit themselves to one class only. 

In describing the process to which hides are subjected by the tanner, 
it will conduce to clearness to describe the process of tanning "market 
hides," and then to state the variations in treatment considered necessary 
in the case of the other two classes. 
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1. Market Hides. 1st. The first process is "liming." A tanner has . j. 
ia his jard a series (or more than one series, according to the extent ^ j__^- 
of his ti-ade) of lime pits, which are worked in " shifts." They are NuiSic©il"b*" 
asoailj series of three, the first being an old pit, the last being a pit of l>r. Ballard. 
newly made milk of lime, and there is one intermediate. The hides to Jj'jP' market 
be limed are first laid one above another in the oldest of the three pits. 
It is called in the trade " backward lime," and is therefore the weakest 
(or the least caustic) of the shifts. Here thej remain about two days. 
They are then removed into the intermediate pit, where they remain 
about three days ; and then into tlie fresh lime, where they remain 
another three days at least. Some tanners prolong the liming process 
considerably beyond this period. The milk of lime is made with 6 to 
10 bushels of lime to the pit. During this process the hides are 
** hauled" daily. This "hauling" consists in two men drawing out 
each hide separately with hooked instruments, and laying the hides one 
upon another at the edge of the pit, and then putting them back again. 
This is done to secure an even action of the lime. The exhausted lime- 
pit is then emptied, the vrater being run or pumped out, and the deposit 
laid In a heap in the yard until it can be taken away. 

2nd. The next process is the removal of the hair. This is called 
" unhairing." Some tanners first draw the hides through fresh water, to 
prevent injury to the workmen's hands. Each hide is placed, fleshy side 
downwards, upon a semicircular iron beam, behind which the workman 
stands and scrapes downwards with a double-handled curved instrument 
called an " unhairer." 

3rd. The hides are then washed in clean water and *^ fleshed," that is 
to say, the loose inner tissue is sliced off with a very sharp curved knife, 
the hides being placed on the same sort of beam as in previous process. 
The matters sliced off are called " fleshings," and are sent to the glue 
makers. 

4th. The hide is then laid upon a table or bench and " rounded," i.e., 
the shoulders and bellies arc cut off to be separately dealt with, and the 
comers are removed, the small scraps leaving the premises for use by 
the glue-makers. The hide after this treatment is henceforward known 
as a " butt." 

5th. The " butts " are put into clean water for a few hours to clean 
off some of the lime, and then, if it is intended to " dress " them sub- 
sequently, that is to convert them Into " uppers" or soft leather, into 
the " graining " pit. This is a pit containing a solution of pigeon's 
dung, called " grainers." This tends to soften the material, as " puer " 
to soften sheeps' pelts. Sometimes water mixed with urine is used for 
the same purpose, or a weak solution of ammonia, and sometimes fowls' 
dung is used in place of pigeons' dung. The " grainers " are used 

cold. 

6th. "Scudding" is the next process. The hides are replaced on the 
l>eam, and are worked over with a double-handled instrument like an 
" unhairer," so as to remove all superfluous water and dirt, and the 
small hairs are removed by skimming over the surface with a sharp 
knife used like a razor. 

7th. Such hides as are to be split now undergo the process in splitting 
machines. 

Sth. The strictly tanning process is then proceeded with. The first 
part is called " colouring." For this purpose the butts are suspended 
upon poles by a hole made through the neck part, and are lowered into a 
pit or washer of old tan-liquor. They are raised and lowered again several 
times daily for about eight days. I have seen this process performed 
by causing the butts or kips to revolve in a barrel having holes in it, in 
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a tank of dd tan liqaor ; the interior of tlie barrel being so arranged 
as to canae the contents to tumble over. The object is to colour evenlj 
in an parts. The batts are then taken off the poles and go into the 
tan-pits. These are worked in '< shifts ; " thej are known as ''floaters ** 
and ^dasters.** First thej go into, saj, four floaters in sacoession, 
which are pits of tan liqaor of gradoallj increasing strength, and, after 
passing through these, being " handled " (that is to say, taken oat and 
laid in again) about twice a week, thej are removed to the ^* dustora." 
** Dusting ** consists in laying the butts in liquor of the strength of 
about 25 degrees of the ** barkometer," sprinkling some crushed bark over 
each of them, each pack being usually put into three or four such new 
liquors and remaining in each liquor for a week without being touched. 
They are then '* laid away in layers," that is, they are put into pits of 
liquor of 30 to 50 degrees strength, dusting them as they are laid in. 
The strength of the liqaor is gradually increased as they are passed firom 
one pit to another. In each of these pits they remain about a month. 
The whole process of tanning occupies'about 10 months, but it is said that 
in some yards it is performed much more speedily. Tanners who foUow 
the old process, however, say that thorough tanning cannot be executed 
by this speedy method. The materials used in tanning are oak-bark^ 
mimosa-bark, valonia, and sometimes terra Japonica, or various im- 
ported extracts such as hemlock, chesnut, &c. ; but the old tanners will 
not use some of these latter articles. 

2. ^ Salted Hides** — ^These are treated in the same way as *' market 
hides," except that they are usually first soaked for a day or two before 
liming to get rid of the salt. 

3. " Kips.** — ^I'hese come to the tanner in bales and as hard as a 
board. Before being dealt with, therefore, they must be softened. For 
this purpose they are put into pits of water called <' soaks," where they 
remain until they are sufficiently softened to allow of further manipulation. 
Nearly all the kip tanners I have spoken with tell me that they prefer 
to use ^ old soaks ; ** that is to say, the same water is used without 
renewal over and over again for successive lots of kips. Fresh water, 
however, is added when necessary. 

They then go to be ^' stocked," that is to say, the hides are beaten with 
heavy hammers like cloth stocks while a spray of water plays over them. 
I met in the course of my inquiry in Bermondsey with one kip tanner 
who did not '' stock " his kips. The manager told me that, in con- 
sequence of this, they could not dispense with old soaks, and that th^ 
used a ** shift " of four soaks of various ages, from fresh water to soaks 
of three weeks old. The hides had to remain in these until they were 
soft. 

From the stocks they go to the lime pits, but, being of thinner texture 
than English hides, weaker lime is used. The remaining process is 
similar to that for market hides, only that it is not the practice to 
** round " them, and that they are not ** dusted " or " laid away " but 
worked round shifts of clear liquor. They require frequent moving to 
ensure softness. 

In many yards most of these processes are performed in the open air 
or under open sheds : in the best and newest yards, however, entirely 
under cover, or in closed buildings, as at Nickels' at Joppa, Leeds. A 
great deal of slopping too is unavoidable, not only in the liming and other 
preparatory processes, but in the tanning also. This arises out of the 
necessity for frequent " handling." The tan liquors are pumped, how* 
ever, from one pit to another as required. 

The remaining processes of drying, &c, require no notice in this 
Report. 
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I need not refer to the position of the tanneries in Bermondsey, App.Ko.g. 
sitnatedy as thej are known to he, in a densely populated district. In On BfiuTinm* 
towns I find them nsaally at the outskirts or in the suburhs, and, as at pJi^SSiHiu^ 
Leeds and Bristol, in neighbourhoods which, like Bennondsey, appear Kind of tan- 
very mach deroted to this trade. But in some towns I have met with neriet chMiy 
them in or near the centre of the town, where, if ill conducted, they ^^^^^ " ^ * 
sometimes create considerable nuisance. Old tanneries, and especially 
^ kip " tanneries, are those which are mostly complained of, when I hare 
heard of complaints of nuisance. The newer establishments, roomy, 
arranged npon modem principles, and with all the modern appliances 
for condaeting such a dirty trade in the best way, are usually no 
cause of nuisance at all. I met with a striking instance of this contrast at 
Warrington, where, about four yeai'S ago, a tannery at the end of Mersey 
Street, conducted by Mr. Reynolds, was a very considerable nuisance, 
and was very offensive to passers by. On visiting Warrington last year, 
missing the offensive smell, I asked the inspector of nuisances who was 
with me what had become of the tannery, and he showed me on the 
same site a new block of buildings greatly extended. The old works 
bad been done away with, and all had been transformed. 

From the numerous inquiries I have made I have been unable to To what extent 
ascertain that any special unhealthiness prevails in the neighbouriiood of ^^£^' ^ 
these ofiensive tanneries, but instances have been adduc^ where the 
offensiveness has been such as to cause loss of appetite, nausea, Ac in 
persons residing near them. At the same time such works, if badly con- 
ducted, may occasion about them a condition of atmospheric pollution 
with septic effluvia which, on the general principles enunciated in the 
preliminary part of this Report, must be held to be injurious to health. 

The ordinary sources of offensive smeUs in connexion with tanneries Sonroes of 
are one or more of the foUowing, viz. :— SSSST "'^" 

1st. The passage through public thorough£»res and reception and un- 
loading of offensive hides, mostly, perhaps, imperfectly cured foreign 
hides. The office papers relating to St. Olave's, SouUiwark, contain 
the particulars of serious nuisances referable to this source. 

2nd. The offensive smell proceeding from the disturbance of the old 
soaks in ** kip" yards, when the hides are removed from them, and also 
when the old soaks are emptied and cleansed. The water of an old 
soak becomes putrid, and the deposit is horribly offensive. The cleans- 
ing of an old soak on his premises is stated to me by Mr. Nickels of 
Leeds to have produced, on one occasion, very dangerous effects upon 
the men engaged in the work. Dr. Parker, the late medical officer of 
health for Sermondsey, tells me that, in that district, the principal nui* 
sance of tanneries arises from the old soaks. 

drd. The hauling of the hides at the lime pits is a constant source of 
nuisance in some yards, especially where foreign hides are dealt with. 
The odour emitted is very disagreeable. 

4th. More or less of a similar offensive smell commonly issues also 
from those places where the various scraping processes are carried on. 

5th. The running of the old soaks, grainers, and other offensive 
liquids, into drains. Dr. Davies, medical officer of health for Bristol, 
showed me an instance where this had been a serious source of nuisance 
from a kip tannery at Bedminster, the offensive smell coming up the 
inlets to the drain, the whole length of the street in which the tannery 
is situated. 

6th. The general smell pervading a tannery badly arranged, im- 
perfectly paved and drained and conducted in a slovenly manner, which 
smell may be carried by the wind to a distance of many yards. 
7th. The destruction of the waste tan by burning. 
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As to the remedies applicable to these several sources of nuisanoe :«- 

1 St. It is probable that the free application to the hides, previous to 
their transference from one place to another, of some efficient anti- 
septic, such as carbolic-acid solution, would, without injuring tbe hides, 
go a long waj towards lessening this nuisance. It appears from a letter 
from the derk to the St. Olave's, South wark. Board of Works (contained 
among the papers above referred to) that such application was effectual 
in abating the nuisance then complained of. 

2nd. I have had several conversations with ^* kip " tanners upon the 
subject of the old soaks. I find that the duration of each soaking varies 
in difierent yards from 10 days to a month or longer in winter, and that 
three batches of hides is a common number to soak in succession in the 
same soak before the water is changed. Nearly all have also expressed 
to me their opinion, more or less strongly, not that the use of old soaks 
is indispensable (for then the water would never be changed, but only 
kept up by additions from time to time), but that they prepare the kips 
better than new soaks of fresh water do. For some time I thought this 
was a traditional prejudice, and lam not sure even now that the soaking 
in old soaks is better because better leather is made with kips so treated 
than with kips soaked in fresh wat^. None of the tanners that I spoke 
to said actually this. But it is allowed that the old soaks soften and 
prepare the kips more speedily than fresh soaks, and in most yards this 
is a gain which tanners would be unwilling to dispense with. When 1 
was in Bristol, I visited the '* kip " yard of Mr. Cogan, and had some 
conversation wi^i him about soaks. In this yard old soskB are dispensed 
with, and, in place of them, the kips are put inlo a soak through which 
fresh water is continually running. Mr. Cogan says he made this 
alteration because he did not wish to continue a nuisance to his neigh- 
bours. He tells me from his own experience that the use of old soaks 
is by no means essential in " kip " tanning, as most tanners imagine. 
All that can be said in their favour is that they hasten the softening of 
the hides. He says he gets equally good results from the fresh water 
which he uses, but that the kips take double the ordinary time to 
properly soften. Besides which there is less anxiety as to injury of the 
hides in the soak. It is just one of those questions of trade detail which 
varied experience alone can solve. The difficulty lies in getting tanners 
so far to put aside their traditional prejudice, as fairly with open minds 
to make the necessary experiments. So long as old soaks are in use 
they should be placed as far as possible from inhabited houses. Or I 
might make this suggestion, that the soaking should be performed in 
some country place where nobody can be annoyed, and the soaked kips 
then be brought in covered carts to the tan yard for *^ stocking " and the 
remaining processes. 

3rd. The '^ hauling " is a process constantly going on in a tan yard, 
and I can suggest no way in which it can be rendered less offensive than 
it is. The only way of lessening the offence to neighbours that occurs 
to me, is the removal of tbe liming pits to a part of the yard where tho 
process may be conducted as far as possible from dwelling-houses. 

4th. The same thing may be said of the offence from the various 
scraping processes. I find on the whole, however, that those establish- 
ments are least offensive on this and the last-mentioned ground, in which 
aU these processes arc conducted in lofty capadous close buildings venti- 
lated from the roof. 

5th. The drain nuisance at Bedminstei* was abated by disconnecting 
the tannery from the street sewer and constructing a new drain which 
carries the offensive liquids into the Avon, about the commencement 
of the ebb tide. 
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6th. The general offensiTe emell proceeding from a tan yard may be App. No. s, 
greatly mitigated by proper drainage, paving, and general cleanliness, Ou Effluvium- 
and by the speedy removed of all refuse matter, such as fleshings and iJ^^Bniiimi!*^ 
refuse Mme, from the premises. As regards old tanneries, many of the 
conditionB giring rise to nuisance are the result of long-standing dilapi- 
dation, and the limited space within which a growing trade has had to 
be compressed ; a condition of things which forbids much of the orderly 
arrangement and constrnctive improvements which are seen in modem 
tan yards. In such cases as these, entire reconstruction on a larger area 
has appeared to me to be the only plan of improvement likely to be 
efficient. Grood, firm, even paving on a prepared bottom, well and 
judiciously sloped to good channels, is essential in all those parts where 
the scraping processes are performed ; and wood, so commonly used in 
various parts of the surface of old tan yards, should, as far as possible, 
be avoided. The pits should be well built, and the edges especially 
constructed of a material that will not readily flake and wear away. 
And, above all, scrupulous cleanliness should be observed : it is quite 
practicable in a well paved and well drained tannery. The fleshings 
and the hair and lime should be swept up and removed at least once a 
day, and the paved surfaces swept up, no litter being allowed anywhere. 
Walls fouled with splashings from the beams should from time to time 
be scraped, and the whole interior of the buildings, where the. dirtier 
parts of the trade are carried on, should be periodically lime-whited. 
Advantage is also gained by the conducting of the whole process from 
beginning to end in a close airy building, ventilated from the roof. I 
may mention as examples of well-conducted tanneries which are free 
from any intimation of nuisance — ^Reynold's in Mersey Street, War- 
rington (market and salted hides), Vicary Bros., in the outskirts of Bed - 
minster (South American hides), and Nickels & Sons, Leeds (kips). 
In any one of these, the best modes of conducting the trade, so far as the 
prevention of general nuisance is concerned, may be seen in operation. 

7th. The waste tan is. a source of some trouble to tanners. They 
commonly tell me there is no sale for it, and they are compelled to get 
rid of it by burning ; and unless this burning is effected with due 
precaution the smoke Ia a nuisance to the neighbours. A similar 
trouble arises sometimes in white lead works. Some tanners find they 
can burn it in their boiler fires, mixed with some coal, and to enable 
them to do this, subject it to strong pressure and convert it into blocks 
which they dry. Others bum it in an oven or chamber constructed for 
the purpose, carrying the smoke up a tall chimney shaft. 

^^ Pickers ^^ are small square blocks constructed of bullock's skin, Preparation of 
which are used in the Lancashire looms to receive the blow of the point "p*^^®"""" ^*^*^*'- 
of the shuttle. They appear to be introduced with the object of pre- 
venting the rebound of the shuttle. " Pickers-hides " are buffalo hides 
specially prepared for the manufacture of these '' pickers." 

I have visited two such establishments at Broughton, Manchester. 
The buffalo hides come in dry like kips. They are soaked for three 
days or a week to soften them, fresh water being used for each lot of 
hides. They are then limed for about three weeks, unbailed, and if 
necessary a little fleshed. This is all the preparation which they receive. 
At one of these establishments I was informed that 200,000 to 300,000 
hides are annually prepared. 

One of these establishments, if not both of them, is a cause of nuisance 
to some ndghbouring works. I myself recognised the nuisance and the 
character of the smell as that proceeding from either scutch or some 
allied material. It was very offensive. I could not visit these works on 
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the day I perceived the offenedve smell, but I did so sabseqnentlj. Mj 
belief then was that the smell had proceeded from the lime pHs^ some of 
which were situated close to the boandarj wall and leaked into the 
adjoining premises, partly from the refuse lime and hair scraped off 
under a shed close to these premises, and partly perhaps from the mani- 
pulation of the hides at the lime pits. The remedies for nuisances at 
such works as these must be the same, so &r as they applj, as tliose 
i^plicable to nuisances from tanneries. 

At one of these works waste pieces cut off the prepared hides are cut 
or sliced up into what are called ^' sisings," after the pieces have been 
dried by exposure to the air. These sizings go to paper-makers for the 
preparation of size. At both works the Actings are dried for use by 
glue-midcers. 
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DaU 


i. 


Nftme. 


Locality. 


Other Businesses or 
Proteases ooiOoined. 


• 


Nov. 17, 


1875 


1 Proctor and Beving- 

ton. 
1 Tonng 


Bermondsey. 






„ 18 


ft 


Do. 






Jan. 19, 


1876 


Palmer - 


Lock's Mills, Bris- 
tol. 


Hair-washing. Wool- 
washing and drying. 


• 


„ 21 


f» 


Turner - 


Bristol. 






Feb. 8 


»* 


Peck 


Warrington. 






ft n 


99 


Boberts, Dale, & 
Co. 


Do. 


ManufSu^tore of alkali 
and oxalic acid. 




April 26 


99 


Hall 


Nottingham 


Preparation of potted 
meat. 




May 18 


9» 


Freeman Wright - 


Needham Market. 






n 16 


99 


Vickers and ^n - 


Manchester 


Bone boiling, soap- 
making, manure- 
making, manu&eture 




• 








of sulphuric add. 




June 1 


99 


Ball and Davis - 


Hnnslet, Leeds - 


Manure making. 




if n 


» 


NickoLs and Son - 

• 


Joppa, Leeds 


Fellmongering and lea- 
ther dressing, tan- 
ning, and extraction 
of fiit from scutch. 




» 2 


99 


ClarkandThackray 


Newlay, Leeds 


Leather-dressing, ex- 
traction of &t from 
scutch. 




»f *• 


99 


Appleyard 


Leeds. 






Nov. 21 


99 


Peter Brown 


Old Kent Road - 


Extraction of ikt from 
scutch. 




., 24 


99 


Collins - 


Bermondsey. 






» »> 


99 


Cripps 


Do. 


Press fiU, extraction of 
&t from scutch. 




Dec. 4 


9» 


Smith ft Co. 


Glasgow. 






„ 8 


99 


Officer 


Hnll 


Manure making. 




„ 20 


99 


Tumey - 


Stourbridge 


Extractkm of &t from 
scutch. 




Mar. 28, 


1877 


Poynter and Son - 


Greenock - 


Manufoctnre of animal 
charcoal, artificial 










manure, ftc. 



The materials used for the preparation of glue and size are various 
refuse matters, from which gelatin or chondrin can by prolonged 
boiling be extracted in sufficient quantity to be profitable. The ma- 
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terials selected for the boiling vary with the qaality of the article it is ^^' ^o. 6. 
desired to produce, and the purpose to which that article is destined, on Bfflaviam- 
Xhe selection of the materials appears to be more important, in the S^*»^f^^^ 
latter point of view, in sise making than in glue making. The manu- 
facture of size for some special purposes is often conjoined with other 
trade processes, so that it will conduce to perspicuity to describe the 
manufacture of glue and of size separately. 

1. Glue Making. l. Qlue making. 

The materials which I hare seen in use in glue works for the Materials used. 
xianufacture of glue are the following : — 

a. " Wet" materials : Sheep-pieces or '* Spetches " from fellmongers ; 

*' fleshings" from leatherdressers and tanners; roundings of 

hides previously limed ; the ears of animals ; portions of bones 

to which tendons are attached ; clippings of salted and alumed 

skins used for covering cricket balls, &c. 

h. Dry materials : Damaged pelts (Australian) ; ox feet salted 

(Australian and South American) ; calves' pates (Grerman, &c.) ; 

horn ^' sloughs " (the pith or core of horns) ; clippings and 

roundings of parchment ; glue pieces from fellmongers, leather 

dressers, tanners, ^pickers" hide works, and trotter boilers; 

rabbits* pelts and shreds from furriers. 

Prior to making glue of them, all the soft tissues or materials used Process. . 

require to be limed« Such of them as come to glue works from the 

leather dressers and tanners, and some that come from the trotter 

boilers, as well as the dry glue pieces and parchment clippings, have 

been limed already. But such as have not been limed are socuked first 

in pits containing milk of lime. After the liming, however, the lime 

has to be got rid of, or ^'killed." With this object the limed materials 

are well washed with water. This washing is effected in tanks or vats, 

or in pits. At some works the washing is effected speedily in large 

barrels so arranged inside as to throw about the materials by revolution 

of the barrels. In the case of dry glue pieces, however, it is found 

«afflcient to expose the material to the free action of the carbonic acid 

of the atmosphere, by exposing it for a prolonged period on racks in 

erections, covered but open at the sides, provided for the purpose. 

When thus prepared the materials are ready for boiling. But in some 

works they are subjected, after being washed, to pressure in a hydraulic 

press. 

The boiling is effected in large open pans or boilers, of which there 
are usually several together. The pans are each capable of containing 
several tons of materials. In Young's works at Bermondsey, the charge 
of each pan is 12 tons of fleshings with one ton of water, the produce of 
which is said to be about 26 cwt. of glue. A clear space is kept at the 
bottom of the pan by means of a false bottom of bars. A clear space in 
the middle is iJso kept by means of a vertical framework, which can be 
taken out and replaced at pleasure. The object of this frame and false 
bottom is partly to give free space for circulation of liquid during boiling, 
partly to prevent burning, and partly to assist the straining off of the 
liquid glue« The matenab are boiled either by means of a fire be- 
neath the pan or by means of open steam, or by means of both open and 
dose steam. In some works both means (a fire beneath the pan and 
steam) are provided for the same pan. The pans are usually raised upon 
a platform approached by a ladder or steps, and are arranged under a 
roof or shed open at one or on all sides. When horn ^' sloughs " are 
used it is customary to build them up around the outside of the central 

41173. 9 
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framework, before patting in the other materials. Daring the boiling, a 
man is employed in stirring up the contents of the pan from time to time, 
and in skimming off the fat which rises to the saiface. 

When the boiling is completed, the fire is raked out, sufficient time is 
given for settling and partial cooling, and then the liquid glue is drawn 
out from the space beneath the false bottom along a wooden channel, in 
which lumps of alum are laid, to wooden troughs (" coolers ") on the 
ground and about a foot wide and deep, in which the liquid is left to 
solidify into a very firm jelly or size. 

During the solidification, froth and some fatty matters rise to the 
surface, and in some works these are skimmed off; in other works they 
are left to solidify with the glue, and are dealt with in the next 
process. 

This process consists in cutting the contents of the troughs into 
slices. The solidified material is taken in blocks from the troughs, 
and by an arrangement which it is unnecessary to describe are cut upon 
a bench into slices by women. When there is any scum on the surface 
of the blocks, it is first cut off and pu€ aside to be returned to the pans. 

The slices thus cut off are carried to sheds or erections ppen on all 
sides to the air, and are there laid upon nettings to dry spontaneously. 
When perfectly dry and hard, any mouldiness upon them is scrubbed off 
with a brush and warm water by women, after which they are laid on a 
rack to drain and dry, and are finally removed to a chamber heated 
artificially to between 85* and 120° for a final drying. 

The matter left in the pans after boiling is termed ** scutch**' It is 
commonly thrown ont of the pans in a heap upon the ground, some- 
times under the shed where the pans stand, and sometimes in the open 
air, where it remains until remov^ to the manure makers. Sometimes 
it is sent to the manure makers in the condition in which it leaves the 
pan ; at other works it is previouidy deprived of £&t, and at others it is 
made into manure on the premises without any previous removal of the 
fat it may contain. The ** sloughs,'* when taken from the pan, are set 
aside in a separate heap for the use of bone-manure makers. 
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2» Size Making* 

Size of very different qualities is made at glue works. Some destined 
for rough work is made of similar materials to ordinary glue, while 
other varieties of a fine quality, destined for the manufacture of gelatin 
and for use in soups, are made with especial care and precautions, and 
of very carefully selected pieces, such as "calves' pates." So far as I 
have been able to gather, it is important that, after liming, the lime 
should be more completely removed than is iiecessary for glue makings 
and for this purpose [the pieces are first treated with a weak solution 
of hydrochloric acid. The boiling is effected in a similar manner 
to that of glue, except that I have observed that firee steam is more 
frequently used for heating the contents of the pans than in glue making. 
The liquid size is either run out into little tubs for sale, or into a large 
vat, out of which it is taken and broken up for packing in tubs. The 
finest kinds of size for esculent purposes are made into blocks. I have 
seen steam-jacketed pans used in making the finest kinds of size. 
Some of the fine kinds of size made at ordinary glue works go to the 
paper makers. 

In some works size is made by first acting upon horn piths with 
hydrochloric acid and then boiling them with water. I shall defer what 
I have to say about other modes of manufacturing size until I come to 
the subject of " bone-boiling." 
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Gke works are often a cause of very considerable nuisance to the neigh- Aff. No. 6. 
bourhoods in which thej are situated. Dr. Davies, the Medical Officer of on EffluyTnm- 
Health for Bristol, told me that the offensive effluvia from some works I ^^bSS^^^ 
visited near Bedminster created a nuisance at a distance of 400 jards ^\ 
from the works. About five years ago, the proprietor of these works was ^™"*'**** 
prosecuted in consequence of a serious pollution of the Malagold stream, 
which ran through the works, and at that time received all the liquid 
refuse and sewage from them. There was in the stream a deposit of 
the depth of three feet, and the stream as it ran through the borough 
was rendered very offensive. At the time of my visit to Leeds pro- 
ceedings had also been commenced by the local authority in respect of a 
serious nuisance from glue works at Hunslet. 

The most obvious kind of injury to health arising out of the effluvium- injury to hMlth. 
nuisances proceeding from glue works is that which must be referred to 
the impression upon the senses made by the offensive effluvia. But on the 
general principles stated in the early part of this report, the septic 
atmosphere engendered about ill-managed glue works, and arising out 
of the decomposition of animal matters in and about the yard, must be 
held also to be damaging to the health of persons residing in the neigh- 
bourhood who may be much exposed to its influence. Probably a high 
rate of mortality in the population immediately exposed to the effluvia 
arising from the Hunslet works just mentioned has been in part due to 
this cause. Dr. Groldie, the Medical Officer of Health for Leeds, in 
whose district the works are situated, is decidedly of opinion that such 
is the case. He tells me that during' six years ending December 1875, 
in an estimated population of 1,935 persons, not exceptionally poor or 
overcrowded, and situated in a comparatively open part of the borough, 
the mean annual mortality from all causes amounted to 35*66 per 1,000, 
while that from the five zymotic diseases, smallpox, scarlatina, measles, 
''fever,'' and diarrhoea, amounted to 9* 12 per 1,000. Taking the whole 
of the Hunslet ward in which this little colouy is situated, the annual 
death-rate from all causes during the same six years varied from 27*0 
to 29*9, the mean being 27* 9 ; and the death-rate from the five zymotic 
diseases mentioned varied from 4*6 to 6*0, the mean being 5*4. The 
annual mortality of the whole borough during the same* six years varied 
between 26*4 and 28^5 per l,0(X)f and that from the five zymotic 
diseases mentioned varied from 3*6 to 5*9 per 1,000. Dr. Groldiie tells 
me from his knowledge of the district that he is not aware of any con- 
diticois of locality or character of population that could possibly account 
for the great mortality about the glue works, other that the presence of 
the offensive works themselves. 

The sources of nuisance from glue works may be any of the f ol- Sources of 
lowing :— effluvium nul- 

Ist. The deposit, accumulation, or too long detention of moist 
*' fleshings," or other decomposable material in the yard. At the Hunslet 
yard above mentioned I found a large heap of several tons of fleshings 
which had become absolutely putrid, and were only fit for manure making. 
The proprietor told me in extenuation, that he had unfortunately over- 
bought himself; such an occurrence may be sometimes unavoidable, 
especially in small works where pans are not kept in reserve for dealing 
with such emergencies as irregularities in the delivery of materials, 
&c. ; but the fact of this having led to nuisance disposes at once of an 
argument sometimes used by manufacturers of various kinds, that it is 
against their interest to incur waste. 

2nd. The effluvia of the steam issuing from the boiling pans. — Where 
the best selected materials are in use this is tolerable, unless when the 
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At Nickels, Joppa, Leeds, and at Clark and Thackray's, Newlay, 
Leeds, the " scutch " is dealt with, immediately on its removal from the 
pans, for the extraction of the fat it contains, and the conversion of the 
*'iKutch " into a cake which is almost devoid of odour. And I should 
think that while preventing annoyance to neighbours, the proprietors 
find the process profitable. On its removal from the pans the " scutch " 
is thrown into a tank of water, and some sulphuric acid being added, 
free steam is thrown in. The fat which rises is taken ofi^, and the 
residue is put into coarse bags and subjected to pressure in a weU-closed 
hydraulic press, into which more steam is thrown. The liquid matters 
pressed out run into a tank, where more fat rises and is collected. The 
cake is stored on the premises without giving offence until it is con- 
venient to have it removed. But in some other works I have visited 
where the same process is used, I have seen the cake laid in a heap and 
exposed to the weather in the open yard ferment and become oflTensive. 
Such dry cake should be stored under cover. Messrs. Turney, of Stour- 
bridge, have an arrangement of a different character for separating fet 
from scutch before its removal from the premises. It will be described 
when the subject of ecutch manure making comes imder consideration. 

4th. The general untidiness and superficial filthiness of glue yards is 
only another instance of slovenliness showing the conservative power 
which attaches to ancient tradition. It need not be so, and in the 
interest of the manufacturer would be better not so. All parts of the 
premises should be finnly and evenly paved with appropriate materials, 
and duly sloped to good channelling, and well drained throughout. No 
litter of any kind is necessary, or should be permitted. The surfiwje 
should be kept constantly swept up, and washed down with water 
from time to time. Every scrap of gelatinous glue should be gathered 
into proper receptacles for return to the pans. Leakages from channels 
and troughs should be inunediately made good. The interior and edges 
of the pans, and everything about them, should be kept clean and free 
from* deposits, and tidiness of working be maintained, as it readily may 
be, by due regulations for the establishment 

The remedies for nuisances arising out of the manufacture of scutch 
manure, will be treated of under the heading of artificial manure making. 

I cannot conclude this part of ray Report more usefully than by 
giving the description I find upon my notes of two glue-making works ; 
the one about the worst conducted that I have visited, and the other 
beyond all comparison the best conducted. 
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1. Works at Hanslet, Leeds. — The area of the entire premises is Atp^o.e. 
sbottt 2 acres. The total annual production of glue is stated to be about on SffluTium- 
150 tons, and 50 hands on an average are employed. The surface on p^^BJ^^tt ^ 
which the works are erected slopes back from the road. It is onlj i, works at 
partially payed, and in the parts which are paved the paving is most Hunaiet 
•defective and very irregular, so that pools of offensive liquids are to be 

seen in various parts of the 'surface of the yard. Heaps of fleshings, 
^ scutch," &c. are deposited in all parts of the open yard, and in one 
place was a large heap of putrid fleshings, only fit for manure. The 
boiling pans are steam heated, but are very filthy, with ** scutch " lying 
about them, in the shed and outside the shed, and dried upon the edges 
of the pans. At the rear of the works, where the cooling troughs are, 
the ground is saturated with spilt glue and filth, and there are large 
heaps of refuse accumulated, part of which was being manufactured by 
band labour into a kind of manure. 

2. Freeman Wrighfs works, Needham Market, Suffolk. — These |L-F'"eoman 
works are in two parts, situated on either side of a lane and railway. *^* " ^**'" *' 
On the one side all the wet parts of the. process are conducted, and on 

the other side all the dry parts. About 50 tons of glue are produced 
annually, and 25 hands on an average are employed. The materials 
used are the usual ^' spetches,'' '^ fleshings," small dry clippings of skins 
and hides, rabbits' pelts and shreds, and trotters. The moist limed 
materials not immediately required for use are put into tanks containing 
a weak solution of lime, and each tank is, as well as the washing tanks, 
ticketed with the dates of reception of the material, the dates when it 
ought to be removed, and other particulars of its contents. There are 
(in consequence of the lowncss of the ground) but few pits here, and 
the washing and clarification of the '^ pieces " (equally with the preser- 
vation of them), performed in other works in pits, are performed in 
raised tanks instead. Mr. Wright finds this arrangement convenient 
and conducive to cleanliness. The pans are clean, and heated by open 
fires. " Scutch " is not allowed to accumulate. It is chiefly at once 
put into bags or into casks, which are immediately covered down and 
then sent away by rail. At the time of my visit there were only one or 
two casks on the premises in consequence of a delay in their return, and 
the *' scutch " in small quantity was lying tidily in two small heaps upon 
a platform beneath a shed in the yard. It was not offensive. When 
]M&. Wright is. firom circumstances compelled to retain it for a time, he 
covers it with a carbolic powder. What struck me most forcibly at 
these works were the perfect cleanliness, tidiness, and order which pre- 
vailed in all parts, even in those parts where the wet parts of the 
process were being conducted. There was no dirt or litter of any kind 
about the works ; all was well swept up. The surface was everywhere 
well paved with the best bricks made in the county (Woolpit bricks), 
which are hard and do not readily flake. The pavement is laid upon a 
bottom of chalk, and is properly sloped, channelled, and drained. On 
the side where the glue is dried, and the further final processes con- 
ducted, equal cleanliness and tidiness prevailed. In the drying sheds 
even, all dirt had been removed from the stairs and platform, and the 
sorting rooms and warehouses were swept clean. In short, there was 
as much difference between these works and the ordinary run of glue 
works, as there is between the stables and stable-yard of a nobleman's 
mansion and a London cab yard and stables. And all this was not the 
result of a special preparation for my visit, for I only arrived in Ipswich 
on one evening, and visited these works early the next morning. Be- 
sides, Mr. Elliston, the Medical Officer of Health for the district, told 
me that whenever he has visited them ho has always found them in a 
similar condition« Mr. Wright has kindly permitted photographs of his 
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works to be taken for the purposes of this Report ; and I append them 
with the object of showing in how tidy and cleanly a manner it is 
possible to conduct processes which are too commonly performed in an- 
uncleanly and slovenly manner. They show correctly the condition of 
the premises at the time of my visit. 
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Frussiate of potash is made by heating together crude carbonate of 
potash, and various kinds of refuse animal matters, such as ^ flocks " 
(the waste or refuse woollen dust from wool mills), clippings of 
leather, horn, hoof, &c. The process, where I have seen ity is con- 
ducted in a closed building with louvre openings in or along the 
roof. Iron pots about 2 to 3 feet wide and deep are used, and are 
arranged in a bank and heated by fires underneath them. There are 
always more pots than are in use at any one time, since they wear out 
after a few weeks' use, the material of the pot furnishing the iron 
necessary for the formation of the salt. Each pot is furnished with a flat 
iron cover, capable of partial removal for introduction of material, and 
also with a stirrer inside, the vertical shaft of which passes through the 
cover, and which is set in motion by a mechanical arrangement passing 
along horizontally above the whole series of pots. The potash being 
put in, the animal material is added in shovelfuUs from time to time, 
the removeable portion of the cover being raised for the purpose ; the 
heating operation is continued for three or four hours, and then the 
contents of the pot are taken out and thrown into a tank of cold water, 
which dissolves out the prussiate. A carbonaceous matter remains after 
solution, and is usually sent away to sewage or manure works to be used 
as a deodoriser. The further processes are wet processes, and consist 
only in recrystallization of the salt upon strings suspended in the crystal- 
lizing tank. 

During the heating process flame and offensive smoke issue from the 
gaps about the covers of the pots, and dii-ectly from the pots themselves 
when from time to time it becomes necessary to raise the cover to put in 
fresh material. This smoke fills the house, and, issuing from it, is often 
a source of nuisance to neighbours. I am not, however, aware of any 
other injury to health that it occasions beyond such as may arise from 
the impression made upon the senses. I am informed, however, that such 
works as these have created nuisance perceptible at a distance of 100 
yards from the works. 

The best mode of preventing nuisance which I have seen in opemtion 
was at Buckley's works, at Edge Lane, Clayton, near Manchester. The 
arrangements here, which have been most eflectual in obviating a 
nuisance previously much complained of, were devised by Professor 
Roscoe, of Owens College, Manchester. They are represented in Plate 5 
From the back part of the lid of each pot a pipe passes first upwards. 
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then horizontal] J, and lastly, vertically downwards to the hack part of App. No. 6. 

the flue which surrounds and heats the pot. The pipe is hinged at the On EffluTium- 

j unction of the short horizontal and the descending part, to allow of 2r*S3lMtl^^ 

the lid with the part of the pipe connected with it being raised. The 

I'^sult is that the smoke and fumes instead of escaping into the building 

axe drawn down to the flue where they meet the flame of the Are and are 

consumed, the products of the combustion being carried off* by a tall 

chimney shaft. The building, in which 21 pots are arranged along one 

side, is very capacious, being about 50 yards long by 11 yards wide and 

1 1 yards high. It is lighted all along the top of the roof by skylights, 

l>elow which are louvres. It is also ventilated by openings in the side 

^nd end walls. Eight pots were working when I made my visit, and 

there was no oflensive smoke or odour perceptible either in the works 

<*r outside them. 
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off, the bones are removed and set aside for the manure maker, and the 
liquor, which is highly gelatinous, is said to be run off into the drains. 
Some, spilt about on the ground, had there gelatinised at the time of 
mj visit. Some, it was said, is mixed with other waste materiab on 
the premises for the manufacture of a manure, c. The shanks or long 
bones of the foot are similarly boiled in open pans, and are then thrown 
into cold water, sorted when dry, and sold for making knife handles. 
Ifiniended for food the ox feet are not split, but are boiled in separate 
boilers for the preparation of " cow-heels ; " otherwise the process is 
similar to that above described. 

2. Sheep's trotters. — If not intended for food, which is when thej 
have undergone such an amount of decomposition as would unfit 
them for such use, they undergo three limings ; the first liming is little 
else than soaking in water, in which they decompose somewhat. A most 
offensive putrid smell arose when the contents of this tank were dis- 
turbed and when the trotters were taken out. The skin is then removed, 
freed from wool, and dried for "glue pieces.'* They are then thrown 
as they are into boiling pans where the fat is boiled out; and the 
residue, bone, skin, and hair, is turned out in a heap upon the ground. 
The mass is then sorted, the longer bones are put in one place for 
purchase by manufacturers of bone articles, the smaller bones are set 
aside for the purposes of the manure manufacturer, and the remaining 
soft matters are thrown upon the heap of lime refuse, <SlC. outside the 
works. The fat skimmed off is often very offensive ; it is put into casks 
and sold, it is said, to soap boilers. If intended for food the trotters are 
first scalded in a boiler, and, when they are taken ont, boys are set to 
get the hoofs off. They are then taken into an open unpaved shed 
furnished all round with bins, at which women sit, who with a knife cut 
off the loose skin and scrape the hair from the edible portion. They 
are then ready for boiling. 
Muamt making. At these works manure is also made from a mixture of lime-grounds, 

wool, hair, and cotton waste, to which the gelatinous liquor from the 
pans is added, and all is turned over from time to time with a fork. The 
mixture heats and emits an offensive ammoniacal odour. Sometimes 
sulphuric acid is added. 

The businesses which I have been describing are often a source 
of nuisance from the offensive e£iuvia proceeding from them. But 
they are not all alike in this respect, since they vary vrith the 
character of the matter boiled and the pains taken to avoid producing^ 
nuisance. When the matters dealt with are putrid or semi-putrid, the 
nuisance is necessarily very much greater than when fresh substances 
are boiled for human food. But even in the latter case tripe and trotter 
boiling houses are apt to be a source of nuisance to close neighbours ; 
and in many places that I have visited health officers have been requested 
to advise as to the mode of obviating the nuisance they have occasioned. 
The offensive odour from the more offensive establishments has produced 
in some persons the ordinary disturbances of health ordinarily produced 
by offensive effluvia which make a strong impression on the senses ; but 
I have had no satisfactory evidence given me of injury to health of a 
deeper kind. Still, on general principles, such businesses as that last 
described, in the conducting of which putrid emanations are largely 
given off, cannot fail to injure health, if they are established in close 
populous neighbourhoods. 

The sources of nuisance from this class of establishments are : — 

Ist. The vapours issuing from the boiling pans. They are always 
more or less disagreeable, and especially so if they enter the doors and 
windows of neighbouring houses; but more particularly are the^ 
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id even disgusting when semi-putrid matters are boiled, App. No. 6. 
pen at a knackery, which, especially in the summer time or On Efflaviam- 
Mggj weather, receives dead horses from a distance, or has Dn^MSrd?^ 
; means of disposing of an unusual number of carcases brought 
smises at one time, or as invariably happens daily in such 
its as that last described. 

vapours issuing from the boiled materials laid aside to cool. 
CARRYlt^ vapours issuing from the liquor from the pans when it is 
^d allowed to run along open channels to a drain gully, 
general offensive odour proceeding from an untidy, filthy, 
jkept establishment where animal matters are dropped and 
jibe floor, and defile the premises generally with the odour 
[decomposition, or where accumulations of decomposing refuse 
kept upon the premises. 

offensive odour proceeding from the lime pits, especially 
irbed, and when their contents are taken out. 
exposure of wet glue pieces to dry in the open air or under 

'U. 

le effluvia proceeding from associated trades such as the manu- 
manure from the refuse of the works, 
rds the remedies applicable to these several sources of 

small tripe and trotter boiling establishments it may suffice to ^^^^'^^ 
the boiling operations beneath a hopper brought down nuiaanoefl. 
tly low and closed in at the sides of the boiler, and to conduct 
I, issuing at times when the boiler is. open for the removal of 
contents, into a chimney with a good dG*aught and discharging 
an elevation above the level of adjoining houses. But the boiler 
lould be provided with a lid, and there should be a pipe to convey 
vox from Uie space immediately under the lid into the ashpit of the 
dch ashpit should be provided with a well-fitting door. The arrange- 
'is one which I shall have to mention again in connexion with some 
trades, as bone boiling and fat melting. (See Fig. 4, p. 203.) At 
m & Co.'s in Leeds, tibe vapours from the covered boiling pans are 
off by a fan (as they are also from o^er boiling and fat melting 
on the premises) and driven through a furnace fire : this is very 
ituaL At Stronach's knackery at Belle Isle the vapours from the 
ler (closed and heated by free steam) are conducted into the fire of 
boiler which furnishes the steam. This also is effectual in obviating 
usance. 

But one of the best arrangements for large establishments that I have 
ieen is in use at Adams' knackery in Lord Street, Birmingham. It 
is an arrangement for catching and condensing the vapours, and was 
put up under the direction of Dr. Alfred Hill, the Meidical Officer of 
Health for the borough : it has proved most efficient. Plate 6 is the 
plan of the arrangement. At this establishment there is along all one 
side of the slaughter-house a row of six boiling pans set in the usual 
way, and each heated by a fire beneath. They are enclosed above in a 
sort of closet, formed by a wooden partition reaching to the roof of the 
building above, and below extending down to the front part of the top 
of the boilers. Opposite each boiling pan there is in the partition 
a shutter which slides upwards, and which can be raised whenever it 
is requisite to obtain access to the boiling pan. Each pan is, more- 
over, closely covered down with a wooden cover, and from the upper 
and back part of each pan, beneath the cover, a pipe leads to a 10-inch 
main pipe which runs the whole length above the pans and within 
the hopper, and receives contributions of vapour firom each pan. This 
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A7P. Ko 6. pipe finally makes an exit at t^e exterior of the building, and here 
On EffluTium- Communicates with an oblong condenser made of sheet iron and filled 
nr ^SiS r^ with coke. The condenser, which measures about 14 feet long, 3 feet 

from above downwards, and about 14 in. from side to side, is 
inclined a little in its long diameter; at the lower end it receives 
the pipe from the boilers, and from its lower border another smali 
pipe conveys away the water produced by the condensation of the 
vapoar ; the cooling agent is the outside atmosphere to which the 
condenser is exposed on all sides. The upper end of the condenser 
communicates by two air pipes with the fines from the fire places. 
When the boiler lids are nused, the vapour that issues rises towards 
the roof, and is conveyed from the interior of the closet into the chimney 
shaft by escape steam pipes provided for the purpose. 

2nd. At knackeries the second source of nuisance may be obviated by 
throwing the boiled meat directly from the boilers into a tank of cold 
water, or (better still) through which cold water is constantly fiowing. 
After a few minutes the surface is sufficiently cooled to give off no more 
vapour. At one time this arrangement was adopted at one of the 
knackeries at Belle Isle, but its use has been abandoned. It would 
scarcely be requisite to adopt any similar plan of procedure at a tripe 
and trotter establishment, since the matters ' boiled are less apt to be 
ofiensive, are small in bulk, and cool much more speedily thail lumps of 
horsefieshj beside which I do not know how far it would affect the 
appearance of the cooked food. 

3rd. The obvious remedy for the third source of nuisance is to permit 
the liquor to cool in the pans before discharging it, and to dischaige it 
into the drain through a covered channel of some kind. 

4th. The remedy for the fourth source of nuisance is to be found in 
due structural an'angements,' scrupulous cleanliness, and the daily • 
proper removal of revise matters from the premises. The buildings in 
which all the dirty parts of the business are conducted should be airy 
and well-lighted. The floor should be evenly paved, preferably with 
cement or some other jointless paving, and duly sloped to properly con- 
structed gullies leading to well-laid pipe drains. The walls should be 
covered with a smooth layer of cement or other material capable of 
being washed, to such a height fnmi the floor as shall include all parts 
likely to be defiled by splashings, &c., and the remainder should be 
limewhited periodically. No litter should be allowed, but proper im- 
pervious vessels should be provided to contain any materials which may 
be undergoing any process of manipulation, and the benches and tables 
should be even, and capable thus of effectual cleansing. And after the 
close of each day's operations, the fioor, lower parts of the walls, and all 
utensils that have been in use, should be thoroughly washed and 
deansed. AH refuse should he at once placed in impervious moveable 
receptacles fitted with covers, and should be daily removed from the pre- 
mises in these receptacles to some place where they cannot be a nuisance. 

5th. It is difficult to say what should be done to avoid nuisance from 
the lime pits in which bits of putrid skin and trotters are put to soak. 
The offence from these is much greater than from the lime pits in fell- 
mongers' yards, since in this latter case the matters soaked in them are 
not absolutely putrid. It appears to me, however, that this soaking 
operation and all the manipulations connected with it ought to be per- 
formed in a closed building ventilated at the roof, and not in the open 
air or in open sheds. Should this not be sufficient to protect neigh- 
bours from the offensive smell, the air might be drawn out of the 
building by some mechanical means, and conducted through a fire or a 
sufficiently ciqpacious cylinder or chamber filled with good dry wood char- 
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coal, before being permitted to escape externally. It is also worthy of App. No. 6. 
consideration whether some antiseptic solution such as a solution of car- on Effluvium- 
bolic acid might not be used wif.i the lime in the pits, without injuring Nui8anoM,by 
the value of the skin soaked tliereto the glue maker. Certainly some '•^^**^ 
effectual deodorant should be added to the waste lime and liquors before 
they are discharged from the pits and during removal from them. 
When deposited upon the premises the waste lime should, at least, be at 
once covered with some inches of fresh earth, and the removal off the 
premises should be effected in well-covered carts ; or it might, when taken 
from the pits, be at once put into the covered carts in which it has 
to be removed. 

6th. The drying of glue pieces in the open air or under open sheds 
may be unobjectionable enough in certain localities, and is highly 
objectionable in the close vicinity of inhabited houses. But it is an 
old-established practice, and I have seen no othei* followed anywhere. 
Nevertheless, it has a^^ieared to me that the drying might be more 
expeditiously and equally well effected by some more civilised procedure. 
The iise of heat for the purpose would probably be objectionable, but I 
inu^ne there could be no valid objection to drying the pieces in a 
mo&rately warm chamber, through which air may be mechanically 
drawn or driven and then caused to pass through a screen or cylinder 
of fresh wood charcoal before it is allowed to issue externally, so as to 
deprive it of offensive odour. Such. an apparatus would be especially 
applicable for use in the winter months and in damp weather when 
glue pieces dry but slowly under the ordinary conditions. 

7th. The remedies for nuisances from associated trades will be con- 
sidered under the head of each particular manure-making trade. 



Thb Manufactube of Fish-liysb Oil. 
Establishments visited. 



Sate. 


Name. 


LocaUty. 


Other Businesses or 
Processes conjoined. 


Dec. 22f 1875 
8, 1876 

j> n » 
n i9 s> 


Head 

Deheer - 

Sisson 

Muek 


Stonehouse, Ply- 
mouth. 

Hull. 

Scolcoats. 
Do. - 


FellmongeriDg, leather 
dressiiig. 

Mannfiictare of artificial 
manuie. 



Ths AUvvyAc- 

TITBB OV FlIH 

utbbOil. 

Bstablishments 
yisited 



Oil is obtained from fish livers, e.^., the livers of the cod or hake, by Pzocess. 
heating in an iron pan or boiler with a fire beneath. This is the mode 
in which I have seen it obtained in Hull and Plymouth. When the oil 
has sufficiently exuded, it is dipped off by hand and put into appro- 
priate vessels. Sometimes the residue is transferred to a second pan to 
und^go a second process of heating, by which more oil (of inferior 
quality) is obtained. The final residue is then in some places placed in 
cloths and subjected to pressure in a screw or hydraulic press, in order 
to get out the last portions of oil. The mass (or the residue if not 
pressed) is set aside for conversion into manure either on the premises 
or elsewhere. The operation is carried on mostly in closed buildings, 
and the pans are usually covered and the covers luted down. The 
vapours which pass off through cracks in the luting, or when the covers 
are taken off and the oil or refuse removed, is inexpressibly offensive. 
The odouir adheres to the person and clothing for a long time after OfftoBiToness. 



196 



APP.No.6. 

On Efflttvium- 
NaiaMioei,by 
Dr.BaUard. 



SonroM of 
Duimioe. 



Model of pre- 

Tenting 

nwiwmoet. 



8 very few minutes visit to one of these houses. I think the 
offensiveness is greater even than thiat of the process of gut scraping, 
which is one of the most offensive processes that I am acquainted with. 
Under bad arrangements the offensive smell extends for some distance 
round the works, and is very nauseating. I myself on one occasion of 
a visit to such an establishment had the greatest difficultv to restrain 
vomiting, and the memory of the smell almost makes me feel sick as I 
recall it^ 

The sources of nuisance may be : 1st The vapours proceeding from 
the boiling pans when open for dipping, Ac., and during the process of 
dipping and removal of refuse, or escaping from the pana through 
cracks in the luting. 2nd. A general offensive odour proceeding from 
filthy and uncleansed premises. 3rd. Accumulations of refuse matter. 
And 4th. The manufacture of fish manure from the refuse upon the 
premises. 

Tlie remedies applicable to the nuisances from this offensive business 
are as follows :— - 

1st. The process should always be conducted in a closed building, and 
never in the open air or under an op^n shed. At Deheer's manufactory 
in Hull i found the vapours from' each covered boiling pan conducted 
by a pipe passing through the wall of the building to an ordinary worm 
condenser outside. Such vapours as were not thus condensed were 
carried into a fire. The watery matters condensed were collected in a 
barrel and from time to time run off into a drain. The principle of this 
arrangement, viz., condensation of so much of the vapours as might be con- 
densible and burning of such vapours as renjaiped uucondensed, is good, 
but in practice has not been very satisfactory at these works in consequence 
of imperfections in details. Offensive vapours still passed out through 
cracks in the luting of the pan covers, showing that there was no traction 
influence, exerted by the fire upon the vapours within the boiling pan. 
It would have been better to have arranged . that the vapours should 
actually have been drawn off from the boilers through the condenser to 
the fire. The Medical Ofiicer of Health also informed me that nuisances 
arose sometimes in adjoining dwellings from the condensed liquors dis- 
charged into the drains, and the escape of offensive odours from imper- 
fectly trapped inlets in and about the dwellings. At Musk's establish- 
ment in Sculcoats a different method of avoiding nuisance is in use. 
The building in which the boiling is carried on is carefully closed up, 
the only supply of air being from a lantern louvre in the roof and a 
pipe passing through the roof to the height of about 40 feet. The 
openings of the fireplaces are all within this building, and all air which 
the fires require must be drawn from the interior of the building through 
the ash pit. This, so far as I can see, has been effectual. There was 
less offensive smell too within the building itself than in other sunihu' 
works I have visited, due, I believe, to the stricter observance of 
cleanliness. X am disposed to think also that the process would be less 
offensive than it is, if die boiling were carried on in steam jacketed pans, 
since there would be less risk of burning the. contents of the pan than 
where an open fire is used. It would be well also to cover the boiling 
pans with a large hopper, so as to catch and convey away to a sufficiently 
tall chimney such vapours as arise in the process of dipping, and to dip 
the oil from the boilers into a funnel placed beneath the hopper, from which 
funnel a pipe should convey the oil to a covered tank. The offensiveness 
arising from the removal of the residue might be in a measure avoided 
by allowing the residue to cool before removal : . and the pressing of the 
residue might be effected in a close chamber communicating by a pip^ 
with a fire or tall chimneyi as recommended for greaves pressing (p. 207)* 
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2nd. A remedy for much of the nuisance arising from the second App.No.6. 
class of sources would be found in a proper construction of the building on Effluvium- 
and in the observance of scrupulous cleanliness. The floor should be S^^bSSS^^ 
laid with cement or some other even, jointless material, and after each 
daj's work should, as well as the tops and sides of the boilers, be cleansed 
thoroughly with hot water and soda, so as to remove all grease ; 
.and the inner walls and ceilings should be frequently and periodically 
limewhited. The yard and outside premises generally should also be 
kept clean and free from litter of refuse, <fcc. 

3rd. The refuse from the pans should be conveyed, if necessary, from 
one part of the premises to another in impervious vessels closely covered 
down and, daily cleansed ; and, so long as it is retained upon the 
premises, should be retained in such vessels and removed from the 
premises in them. 

4th. The remedies applicable to the manufacture of manure will be 
mentioned when the subject of manure-making comes under considera- 
tion. 
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Establishments visited. 


Establishments 










visited. 


Date. 


Name. 


Locality. 


Other Businesses or 
Processes coxuoined. 


Not. 3, 


1875 


Brown 


Whitechapel. 




» »» 


i> 


Symes 


BeUe Isle. 




_ >i 


)* 


Featherstone 


Do. - 


Bntterine-making. 


Dec. 11 


99 


Abel 


St. George's South- 
wark. 


Bone boiling. 


>» f> 


» 


Uoare 


Do. 


Do. 


»> » 


99 


Anderson and Cat- 
tley. 


.Do. 


Soap making. 


» 18 


19 


Tucker - 


Plymouth 


Distillation of palm oil, 
composite candle 
making. 


Jan. 10, ] 


1876 


Potts 


Southampton. 




« 18 


w 


Furlong - 


Bristol - 


Bone boiling, manure 
making. 


'» M 


») 


ThomaA & Co. 


Do. 


Soap - making, alkali 
making. Distillation 
of palm oil, &c., com- 
posite candle making. 


>» J> 


» 


Lyddon - 


Do. 




» 19 


99 


Roger Moore 


Do. 


Soap-making. 


»» tt 


» 


J. B. Moore 


Do. 




1, 20 


99 


Matthews & Co. - 


Do. 


Manufacture of railway 
grease, black varnish, 
and soft soap; oil- 
boiling. 


*, 21 


>» 


Lawson and Phil- 
lips. 


Do. 


Soap - making, alkali 
making. 


» 99 


» 


Skull 


Do. 


(Rendering lard.) Bacon 
curing. 


^ »» 


99 


Dole 


Do. 


(Do.) do. 


Feb. 12 


99 


Burgess - 


Warrington. 




» 23 


>> 


Harris 


Stratford - 


Bone boiling. 


*' 99 


,t 


Seaborne - 


Do. 


Do. 


April 1 


» 


Fitch 


Melton Mowbray - 


Fellmongering, split- 
ting pelts. 


>y 1 


II 


? 


Melton Mowbray. 




9, 6 


11 


Stevens - 


Loughborough. 




>» M 


II 


Ball 


Do. 





41172. 
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At Dole's, 
BiistoL 



At Cook and 
Hall's, Bow- 
bridge. 



either a sc^rew or hydraulic press ; tho remaining fat is thus pressed 
out, and the solid matter is converted into a dry cake known as 
<^ greaves." The residue from steam melting with sulphuric acid is 
so broken down that it is useless for greaves making. Sometimes it 
is pressed, however, but the product is only fit for manure-making ; bat 
usually it is sent away as it is, or is converted with gypsum or other 
materials into a kind of manure upon the premises of the fat-melter. 

5. When the tallow thus made is going to be used for soap-making 
nothing further is done with it, but when for candle making it may be 
subjected to other processess. It is, for instance, sometimes washed by 
heating it with some water either by an open fire or by free steam. 
The object is to wash out the acid : any impurities which may be 
present settle with the water when the tallow cools. 

6. When tallow for candles is to be bleached, the operation is usually 
performed by melting by means of free steam in a lead-lined tank with 
peroxide of manganese and sulphuric acid, and by subsequent washing 
as above. 

There are, however, other methods of rendering, for special pur- 
poses, in use by certain manufacturers, and two of Siese are worthy of 
particular mention. 

One of these is by the use of a digester or strong iron cylinder. 
Such a digester is used by Mr. James Dole, of West Street, Bristol, 
for reducing and extracting the fat from various refuse morsels of fat^ 
bone, or skin which accumulate in the course of his business as a 
pork butcher. The apparatus was constructed for him by Mr. Miles, 
engineer, of Bristol, who has been good enough to furnish me with 
a drawing and description of it. (Plate 7.) The apparatus consists 
of a strong iron cylinder provided above with a charging hole closed by 
a sliding cover, a man-hole towards the lower part for the discharge of 
solid refuse, and various taps at different levels for drawing off fat, &c. 
A pipe brings in steam at a pi'essure of 60 to 80 lbs. on the inch, below 
a false bottom, and another pipe at the side supplies water when requisite. 
A vent cock above serves to regulate the pressure and permit of the 
off of blowing steam. The apparatus being charged, steam is thrown 
in for about six or eight hours. If a heavy charge has been introduced 
the fat can be drawn off by one of the uppermost draw-off cocks. It 
can, if requisite, be floated to position for drawing off by turning in 
water through the water-feed valve. Where only a light charge is used, 
it is considered better to draw off into a tub all the liquid matters, which 
consist of water and fat together, by the lowermost tap, and to skim off 
the fat when it is cold. This apparatus extracts gelatine as well as fat, 
and any bones introduced with the charge are rendered perfectly friable. 
The steam discharged from the vent pipe can be conveyed away, If it 
be necessary for the avoidance of nuisance, in the event of matters 
used in the digester being productive of offensive vapour. 

The other arrangement is one patented (April 1875, No. 1,501) by 
Messrs. W. Coolc and S. Hall, of the East London Soap-works, Bow, 
for the production, from the freshest beef suet, of a fat which is 
used for the manufacture of butterine. llie fat is first thoroughly 
disintegrated and reduced almost to a pulp in a mill of peculiar 
construction, and is then dealt with as follows. There is a wooden 
chamber or closet provided, high enough for a man to enter and work 
in, with a passage up the centre. At the two sides are racks inclined 
a little from above downwards, and on to these racks are slid in from 
the outside, after the manner of drawers, shallow iron trays, which, 
when slid in, slope downwards towards the central passage of the 
chamber. Below the free lower edge of each row of trays there is an 
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open iron gutter or channel wliieh, with other similar channels, com- App. No. g. 

municates finally with a pipe leading to a receiver outside. The com- On ESuvium 

minated fat is laid in thin layers upon these trays, and the temperature Dr^SSiard!*^ 

of the chamber is by means of steam pipes raised to about 120^ Fahr., 

or to such a heat as shall be just sufficient and no more to liquefy the 

fat, which then runs off into the gutter and is conveyed away to the 

receiver outside, leaving behind only such shreds and small portions of 

tissue as are not liquiliable by heat. The product is remarkably fine 

and fit for food. The residual matters still contain from 6 to 7 per 

cent, of tallow ; they are mixed with kitchen stuff and rendered by the 

steam and acid process. 

In making dip candles, a small oblong dipping vessel is used to contain Process of dip- 
the tallow, which, as it is required, is ladled out of a pan in which it is ^^^^ making. 
remelted usually by a fire beneath. The temperature of the tallow is 
at first only just high enough to impart fluidity, but the last dippings 
are made in tallow thoroughly melted and quite fluid. In the winter 
it is sometimes necessary to prevent the too rapid cooling of the tallow 
by putting s small pan of charcoal or a lamp or gas jet beneath the 
dipping vessel. 

Fat-melting for the manufacture of dip-candles is a process which NuiMnoefram 
appears to be carried on in most towns, and is often a source of more **t"™«l^°«« 
ur less serious nuisance. Fat-melting houses are commonly situated in 
the oldest and dirtiest parts of towns. The reason appears to be that, 
in former years, when there was less intercommunication between 
towns than there is now, and when tallow candles were in more common 
use, their manufacture in towns was almost as much a necessity as town 
slaughtering. Very many of the melting-houses I have visited had, I 
found, been established in the same premises for half a century or a 
century, and I found too that often no alteration had, during that long 
period, been made in the character of the process or of the plant. 
Towards the close of last year I was instructed to advise the Town 
Council of Southampton, who had asked for assistance of this kind, as 
to the best mode of dealing with a fat-melting nuisance in the very 
centre of the town. The Town Council had received a memorial from 
householders in the High Street, urging them to procure them relief 
from the disagreeable and sickening smell of the establishment referred 
to. The smell extended (as I have known to happen in many other 
instances) for 100 yards at least beyond the premises. Now this was an 
old-estabHshed melting-house, the nuisances from which had been borne 
with for a great many years, but were at last felt to be tolerable no 
longer. And this, from what I can learn, is the sort of history attached 
to most melting-houses that sanitary authorities have had to deal with. 
The nuisance is boi*ne with until some habitual neglect of ordinary pre- 
cautions on the part of the fat-melter leads to a cry for its summary and 
complete suppression. 

I have not been able to discover that any other injury to health has Injury to health, 
been attributable to the fat-melting nuisance than that dependent 
upon its disagreeable impression on the senses. In hot weather, 
especiaUy, the smell of melting fat is, from its associations, unpleasant 
and even nauseating to some delicate persons, who at that season are 
unpleasantly impressed even by the smell proceeding from their own 
kitchens. In the Southampton case above referred to, one person 
stated that his workwomen had to give up their work in the summer 
time, in consequence of their health being injured by the closeness of 
the room arising out of the necessity of keeping the windows shut to 
exclude the intolerable smell. Others complained of being made sick, 
and one lady, not generally a delicate person, of frequently suffering 
from diarrhoea after about half an hour's exposure to the smell. 
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The following are the sources from which nuisance from a melting- 
house may arise : — 

1. An offensive smell may proceed from the store-room into which fat 
is received. When it contains any considerable quantity of stale and 
semi-putrid fat, it may under some circumstances be a nuisance to near 
neighbours. This, however, is a minor nuisance. 

2. The vapours from the melting-pan itself may be the source of 
nuisance. This is especially the case when the rendering is effected by 
a file under the pan, for then any neglect of stirring may result in some 
over-heating of the pan and partial charring of some of its contents. 
Sometimes, when the pan is nearly empty, actual ignition has taken 
place : this is not only dangerous but occasions an exceedingly foul 
odour from the burning material. The vapours from the pan are roost 
disi^vreeable when the lat is stale or semi-putrid, and when stale kitchen 
stuff or stale ship's fat are rendered. 

d. A Airther source of nuisance may arise from the ladling out of the 
boiling fat or tallow into the strainer or vat into which it is removed 
from the melting-pan. Even when means have been adopted for pre- 
venting nuisance during the actual process of rendering, this may still 
require attention. At such times, if there be a lid to the pan, the lid is 
raised and vapours escape freely, as they also do from the strainer and 
vat. The vapour is most offensive when the last portions are being 
removed, since these are then apt to become over-heated or partially 
charred. 

4. Greaves pressing is also almost invariably a source of more or 
less nuisance, since it has to be performed while the tallow is liquid and 
hot enough still to give out offensive vapours. 

5. Finally, many melting-houses are so filthy and the floors so 
encrusted with dirt and stale rancid grease as to give issue to a most 
disagreeable smell perceptible to passers-by : like that of stale fat on the 
premises, it is calculated to give offence under some circumstances to 
immediate neighbours. 

AH these sources of nuisance are quite capable of prevention. 

1. Offensive kinds of fat that can be covered up, such as kitchen- 
stuff, should be so covered, or stored in a chamber or closet communi- 
cating with the external air only through the medium of a screen 
containing wood charcoal. But it is a practice with fat-melters to spread 
out stale butchers' fat on the floor or on hooks in the store-room to 
sweeten by exposure to the air before putting it into the melting-pan. 
Where such fat is received and is so treated, provision should be made 
for its exposure in some part of the premises where it cannot be a 
nuisance to immediate neighboui^s. Fresh fat that is not about to be 
rendered immediately should be hung upon hooks in the store-room, 
and the cleaner and sweeter this room is, the more likely is the fat to 
remain sweet. In fact the method of preventing nuisance commences 
properly at the slaughter-house. As soon as it is removed from the 
animal it should be laid on racks where it may be freely exposed to the 
air, and it should not be packed until it is quite cold and hard. This is 
the practice pursued at Messrs. Cook's receiving house at the Deptfonl 
abattoir. 

2. I am disposed to believe that the principal source of nuisance in 
rendering is occasioned by the offensive and semi-putrid condition of the 
material rendered. Whatever the method of rendering adopted, those 
establishments are least complained of which are the most particular in 
melting nothing but very fresh butchers' fat. Still the method of 
rendering has a great deal to do with the amount of nuisance. Of the 
methods of rendering in common use, that by the use of steam, either 
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tree or applied by meaaa of a jacketed pan, is on tbe whole by far the Aif.Jfo.e. 
least ofiensive, and in tovns is the only method which, as a rule, should q^ BtBnrFum- 
in my opinion be permitted. Bnt bj steam melting, when sulphuric Nuinnon, by 
acid is used, the profit from the " greaves " (which ia used as food for ^' 
dogs and is worth about 16/. per ton) is lost. Rendering by a fire 
beneath the pui cannot, as I am given to understand by some melters, 
be avoided when one object is the saving of the greaves. This, however, 
is a mistake, since edible greaves may be made and are made at some 
eetablishments already mentioned, where steam rendering without the nee 
of acid or by means of a jacketed pan is in use. The method of render- 
Dig by fire heat should be adopted only in localities where it can be no 
nuisance to neighbours, and shonid be confined to the rendering of nothing 
but the freehest butchers' fat. It is now a common practice to cover the Uode it eoa- 
melting-pans with an iron cover capable of being raised, provided with fj^^^^*"™ 
a hinged portion in front, which hinged portion can be raised for the rendering. 
purpose of inspecting the operation and stirring the contents of the pan, 
and by carrying a flue or channel from the space between the cover and 
tbe pan into the ash-pit of the fire. Tbe asb-pit door being closed, tbe 
fire draws all the air it requires from the space above the pan, and is 
supposed to consnme all combustible vapours. 

"Die following diagram shows tbe arrangement referred to ; tbe 
Arrows indicate the coorse of the air-current for the supply of the fcre :— 

Fig. 4. 



To a certun extent this is cfiectual, but the workmen have too much 
control over the arrangements to allow of it being in all cases fully efiectual 
in preventing nuisance. (.See also" Bone -boiling," p. 228.) Besides, it 
does not act at all in this sense when the entire lid is raised for ladling out 
the tallow. Neither is it constantly the case that the fatty vapours are so 
thoroughly consumed by the fire as to render them inofiensive. Hence, 
where this method is adopted, the fiue from the fire should be conducted 
to a chimney of good height. This is done at Chancellor and Anderson's 
Candle Factory in Beading, where the method of melting by on open 
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App^.6. g^^ jg carried out inrithout any nuisance, as the Medical Officer of Health 
On Effloriam- informs me. The chimney shaft with which the flues from the fires at 
Br.Bal^/ this establishment communicate is about 100 feet high. The necessity 

for raising the lid to stir the contents of the pan may in lai^ works l^ 

avoided (and the rendering expedited also), as at Cook's Soap Works 

in Bow, and at J. Knight and Son's works in Old Gravel Lane, by the use 

of mechanical means, the shaft of a stirrer within the pan passing through 

the pan cover. 

Mode of Where none but fresh butchers' fat is used, rendering by free steam 

preventing and a little sulphuric acid may be executed, even in open tanks un* 

stmm°re^ering. provided with any special means of disposing of the vapours, with a very 

minimum of nuisance, or without the production of any nuisance at all. 
At Alderman Burgess' melting-house in Warrington, for example, which 
I visited on a day when the process was actively going on, I could 
perceive no offensive smell anywhere in the neighbourhood, and scarcely 
any smell, and certainly no disagreeable smell, from the tanks, even in 
the melting-house itself. And this melting-house is situated in a cloidy 
built part of the town. The same process in use at Higgins' establish- 
ment in Manchester is similarly conducted without nuisance, as I am 
informed by the InHpector of Nuisances of the district in which the 
works are situated. But still it is not practicable for a fftt-melter 
always thus to obtain his fat quite fresh. Stale fat and kitchen-stuff, &e. 
must be melted by some one, and then the vapours even from the 
steaming process are necessarily offensive. The nuisances may in some 
such cases be obviated by covering the rendering tanks and conducting 
the vapours into a high chimney shaft. This is the plan adopted suc- 
cessfully at Sudlow's establishment at Salford. At this place the 
chimney shaft is 100 feet high, and being connected with two furnaces 
has a strong draught. Or the vapours may be driven by a fan or drawn 
by the chimney draught through a fire before being discharged. This 
method may be seen in use at Harris's bone-boiling and melting-house 
at Stratford, and at Watson & Co.'s large soap works in Leeds, at both 
which establishments (the former a comparatively small one) a fan 
is in use to draw off the vapours from the covered tanks, and drive them 
through the boiler fires. The health officers of both these places tell me 
that no nuisance from the rendering arises at the works I'eferred to. I 
have especially mentioned Watson's, because this method of disposiag of 
the vapours from all parts of his large premises (where soap boiling and 
tripe boiling are carried on as well as fat melting), was, I understand, 
voluntarily adopted in consequence of complaints of nuisance 150 to 200 
yards off, which have not since recurred. The chimney shaft at 
Watson & Co.'s is 150 feet high. 
Condensing -^* Lyddon's in Bristol I found an arrangement for effecting some 

arrangements, condensation of the vapour before passing it through the fire. This 

manufacturer (a candle-maker) steams his fat in a close vessel, from the 
upper part of which a 12-inch stoneware pipe conducts the vapours into 
a large underground tank or cistern of water (but not into the water 
itself), from which an iron pipe conducts them into the boiler fire and 
from thence to a chimney about 50 feet high. A nuisance, however, 
which has been a good deal complained of, arises in this case when the 
water of the tank is (about once in six weeks) run off into the drains. 
At such times an offensive smell issues from untrapped or imperfectly 
trapped drains in the vicinity. Brice & Co., in Glasgow, effect con- 
densation also, but in a different manner. There is a long iron pipe 
freely exposed to the air and leading to the fire ; steam condenses in this 
and flows down to the lowest part of the pipe near the fire, where a short 
descending portion of pipe, narrowed at the lower open end, permits of 
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the discharge of the condensed water. The principle being maintained, App. No. e. 
such a pipe might if requisite be connected with a worm condenser, or On Effluvium- 
carried to any distance round the outside of the building (as is done in nJ^Saliard^ 
some sulphate of ammonia works) before reaching the fire. The collec- 
tion of condensed water in this way would permit of any requisite use 
of deodorants before throwing it into the drain. In Mr. Cook's evidence, 
given before the Select Committee of the House of Commons on Noxious 
Basinessea in 1873, he stated that at his Hoxton works he, at that time, 
snccessfnlly dealt with the offensive vapours from his stuff-melting pans 
by a process of condensation. He passed them through a flue filled with 
ooke, upon which water constantly dripped from a pipe pierced with 
small holes ; from this flue the vapours were driven by a fan into the 
ash-pits of the steam boilers and through the fire. 

I must here add a few words upon the applicability of steam rendering Applicability of 
to the use of the soap boiler and candle maker respectively. It is now t^^i^aS^ 
by no means an uncommon practice with soap boilers to render the fi^t 
they receive for soap making by the free steam process. I need merely 
instance Anderson and Cattley in Southwark, Thom & Co. at Pen- 
dleton, and Watson & Co. at Leeds, as large firms who follow this 
practice. And all large soap makers melt out the tallow which they pur- 
chase in casks by means of free steam. But the following portion of 
the evidence given by a soap boiler (Mr. E. Knight), before the Select M^ |W«lit*g 
Committee of the House of Commons on Noxious Trades in 1873, *'^"'"®°* 
appears to indicate that all soap boilers are not agreed upon its appli- 
cability : — 

" (2967.) How is this melting conducted in your instance, by open 
fire or by steam ? — By fire ; the butchers' fat by fire, and the kitchen- 
staff also by fire. 

'^ (2968.) You dissolve by steam the major part of the fiat, which you 
receive in tubs, do you not ? — ^No, the major part we do by fire, not by 
steam. 

** (2969.) Do you use steam for that purpose at all ? — ^No, not for our 
batchers' fat. 

** (2970.) Could you use steam for the whole process ? — No, we could 
not." 

Mr. Knight, from his extensive experience, is so important an 
authority that I thought it right to visit his works in Old Gravel Lane, 
and to learn more fully his views upon this subject. He makes at these 
works both yellow and mottled soap, and for the yellow soap the only 
tallow used is that which he makes from butchers' fat, except when he 
has not sufSdent of such tallow on the works, and then tallow made 
from kitchen-stuff is used in addition. As a rule the latter kind of 
Allow is only used for the manufacture of mottled soap. Both kinds of 
material are (for soap-making purposes) rendered in the same way, 
namely, by fire heat ; the pans are closely covered and the contents 
stirred by machinery daring the rendering. The only difierence is that 
the vapours from the rendering of butchers'- fat are conveyed at once 
into a chimney shaft about 54. feet high, while those from the kitchen- 
stuflf are first conducted into the ashpit of the fire and through the fire 
on their passage to the chimney. The explanation given me by Mr. 
Knight as to his statement of the inapplicability of steam rendering to 
his processes was, that at his works a superior kind of yellow soap of 
superior hardness is made, and that he has besides the advantage of the 
profit arising out of the manufacture of greaves. He tells me that, at 
the time he gave the evidence in question, he was under the belief (a 
belief which he held in common with other old soap-boilers) that the 
superior hardness of his soap was in some way really dependent, in part 
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at least, upon the use of fire-made taUow, but that he is now quite 
satisfied that this is not the case, and that equally good and hard soap 
maj be manufactured from tallow made bj the steam process. 

When first I commenced this inquiry, I had had no experience in 
steam rendering for the preparation of tallow for candle-makers. Ail 
the fat-melting I had seen in candle-houses^ up to that time, had been 
effected by a fire under the pan, and the manufacturers told me that 
steam melting would not answer their purpose, since the tallow produced 
was not sufiiciently ^' strong.*' I hesitate to say that this opinion is 
altogether the result of prejudice, since one manufacturer told me that, 
while he made tallow for ordinary dip candles by the steam process, 
miners insisted upon having candles made with fire-made tallow for use 
in the mines. But they also insisted upon havmg them coloured green. 
I have repeatedly questioned candle makers who use steam-made tallow 
upon the subject, and they assure me that candles made from such tallow 
are quite as good as those made from fire-made tallow. The first conversa- 
tion I had upon this matter was with Mr. Phillips, of the fii*m of Lawson and 
Phillips, Bristol. Mr. Phillips, although now a soap-boiler, was formerly 
a candle-maker. He assured me that the only ground on which steam - 
made tallow could be regarded as less '^ strong" than fire-made tallow 
was, that it might (as in the winter) have some watery matter entangled 
in it, and in that case all that is necessary is to remelt the tallow at 
about 212°, and to keep it thus liquid for a short time. But even this 
appears to be not always necessary, since I have frequently seen candles, 
which burned well without ^' spitting," made of steam-made tallow which 
had undergone no such previous preparation. Mr. Knight of Old 
Gravel Lane,-who makes dip candles as well as soap, renders fat for this 
purpose (candle-making) by the steam and acid process, and bleaches 
with bichromate of potash. But he agrees with many candle-makers in 
saying that the tallow so made is ^^less strong," and the candles made 
from it are more apt to gutter than candles made fi*om fire-melted tallow. 
Nevertheless they fetch he says the best price. 

Mr. Duncan Knight agrees with Mr. Phillips in the opinion that the 
" strength " of the tallow may be fiilly restored, however, by driving 
ofi'the water it contains, when thus made, by heating to 212^. It has 
been suggested to me, from another source, that possibly the alleged less 
strength of steam-made tallow may be dependent upon the solution of 
gelatinous or other animal matters out of the non-fusible elements of 
the fat. It is probable, however, that the subsequent heating would, by 
driving off the water they are associated with, render even these matters 
innocuous or no more injurious to the tallow than the non-fusible animal 
matters contained always in fire-made tallow. 

Rendering by free steam without acid or by close steam, as in a jacketed 
pan, is, equally with steam and acid rendering, preferable to rendering 
by fire, so far as the prodjiction of nuisance is concerned ; but the vapours 
'wUi be ofiensive even with the adoption of these processes, if the fat be 
stale and tainted. Hence similar precautions against creating nuisance 
ought to be taken. But, if there be anything in the opinion before 
referred to as to the " less strength " of steam-made tallow, the objection 
would not, 1 imagine, apply to tallow melted by close steam. 

Rendering by Cook's patent process is a proceeding wholly devoid of 
nuisance, and it appears to me that (setting the details of the 
aside) the principles on which it is founded have an important appU^tion 
to the rendering of fat for other purposes than butterine making, ijhese 
principles are the fine comminution of the fat prior to rendering, auK the 
effecting of the rendering at a low temperature — a temperature insufficient 
to cause offensive effluvia by the action of the heat upon the fat and no: 
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fasible tissues. The success which has attended Mr. Cook's process App. No. e. 
leads me to suggest that, by takiug the trouble to thoroughly comminute on Effluvjum- 
the fat used, ordinary fat melting might probably be effected readily S"^^2d^^ 
and speedily by close steam at a comparatively low temperature by those 
who from prejudice (or even on substantial grounds, if there be any 
such) object to use the free steam process. Mr. Duncan Knigbt tells me 
that at Old Gravel Lane they once attempted to commifiute fat for making 
a superior material for exportation to Paris, by meauh of toothed rollers 
working into each other in pairs ; but that the process was slow and 
laborious, and that the teeth of the rollers were apt to be broken by por- ' 
tions of bone or other harder matters occurring in the fat : but tlus is a 
difficulty which a little modification of the machinery might overcome. 

3. The only mode that I know of by which the nuisance arising 
during the removal of the tallow from the melting-pan, when fire heat 
is employed, can be lessened, consists in raking out the fire or reducing 
it to a minimum during the process, and by the erection of a large hood 
over the pan and receiving vat which shall conduct the vapours given off 
into a tall chimney. Great care is necessary, more indeed than workmen 
can for the most part be trusted to give, so as to avoid nuisance even 
thns. But from what I heard at Nottingham from the Inspector of 
Nuisances there, the provision of such a hood at some works I visited, 
and which had previously been complained of, has proved effectual. But 
for the reason above assigned it is not to be recommended. The difficulty 
of carrying oat this part of the process without nuisance is an additional 
reason why steam rendering should be the only method adopted in towns 
and populous places. Where steam is used, the rendering tank being 
sufficiently elevated, the tallow may be run out by a pipe and tap from 
a part of the covered tank sufficiently distant from the bottom to avoid 
the dregs and water, which deposit after the steam has been shut off 
long enough for the tallow to clear itself of them. This plan may be 
seen in operation at Lyddon's in Bristol (comparatively small works), 
and at Watson & Co.'s, Leeds (one of the finest and largest works of the 
kind in the coimtry). I once heard a theoretical objection raised to this, 
viz., that the pipe would become choked with consolidated tallow ; but 
in practice I have not seen this accident happen, nor has it ever 
been mentioned to me by £At-melters who run off their tallow thud. 
Should it occur, the pipe might readily be cleared with a cane, or the 
accident be prevented altogether by a steam jacket to the pipe. JBut, 
under ordinary circumstances, where fresh fat only is used and sufficient 
steaming given to it, the tallow may be ladled out in the ordinary way 
-without nuisance. Steam melting also appears, so far as my observation 
haa gone, to save the necessity of straining the tallow. Most of the 
dregs settle in the receiving tank, and what little may remain are 
removeable by subsequent settling or by washing and subsidence. 

4. The nuisance arising from " greaves "-pressing also disappears 
with the adoption of the steam and acid process. In cases, however, 
where greaves must be pressed, the nuisance may be abated by closely 
boxing up the press and the receiving vessel, and by conducting the 
vapours by a pipe into a fire or tall chimney shaft. 

5. Cleanliness is the remedy for the fifth source of nuisance which 
has been referred to. Most of the melting-houses I have visited, espe- 
cially the smaller, I found to be indescribably filthy, and the fioor and 
steps dangerous from the slipperiness arising out of years upon years of 
in-trodden grease and dirt. Some were very old and dilapidated pre- 
mises, which appear as if they had never been cleaned or whitewashed 
from the time of their establishment as melting-houses. In such places 
the scraping and cleansing of the floors, &c., would be, I should think, 
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a source of actual profit, since the grease is easilj recoverable, or might 
command a ready sale for recovery. A melting-house is not by any 
means necessarily a dirty place, nor need the process be carried on in a 
dirty style. To such as may desire to be convinced of this, I recommend 
a visit to Chancellor and Anderson's, at Reading, where the nielting-house 
and candle-house are as clean and tidy as the well-conducted kitchen of 
a gentleman's house. 
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Dec. 11, 1875 



Si 



It 



»» i» i> 
Jan. 18, 1876 



n 



19 
20 
21 



Feb. 21 
May 16 
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»> 
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»> » »> 
June 1 



„ 15 
Nov. 16 
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Jan. 10, 1877 
Mar. 6 



» 



Anderson and Catt^ St. George's South- 



ley. 

Victoria Works - 

Millhay Works - 

Thomas & Co. - 



Roger Moore 
Matthews & Co. - 
Lawson and Phil- 
lips. 
Crossfield 
Vickers and Son - 



Maguire - 



Thorn & Co. 
Watson & Co. - 

Duckworth 

Cook 

J. Knight and Sons 

Doudney & Co. - 
Price & Co. 



wark. 
Plymouth. 

Do. 
Bristol - 



Do. 
Da 
Do. 

Warrington 
Manchester 



Salfofd 



Pendleton 
Leeds 

Salford. 

Bow Bridge 

St. Geoige's - in 

the-East. 
Portsmouth 
Battersea - 



Stuff-melting. 



Fat-melting, alkali ma- 
king, distillation of 
palm oil, &c. 

Fat-melting. 

(Soft soap), &t-melting. 

Fat-melting, alkali ma- 
king. 

Alkali making. 

Bone-boiling, size 
making, manufacture 
of artificial manoie 
and sulphuric acid, 
&c. 

Tar distilling, manufac- 
ture of cart grease and 
sulphate of ammonia. 

Fat-melting. 

Fat-melting, tripe boil- 
ing, &c 

Fat-melting. 

Fat* melting, and candle 

making. 
Fat-melting. 
Fat-melting, purification 

of paraffin, distillation 

of palm oil. 



The materials now used generally in soap-making are a caustic lye of 
soda or potash, and various animal or vegetable fats or oils. The soda 
lye is made from soda ash, (a crude calcined carbonate of soda, manu- 
factured at the alkali works chiefly in the North of England and in Scot- 
land,) by means of quicklime. Potash lye is similarly made by the action 
of lime upon dissolved crude carbonate of potash. The animal &ts 
employed are chiefly tallow, either imported from abroad, e.g., from 
Russia, Norway, Canada^ Australia, South America, Ac., or manufac- 
tured at home by rendering butchers' fat or kitchen stuff. Fat produced 
by the boiling of bones and from the skimming of glue pans and other 
kinds of refuse fat from diflferent trade processes are also used. What is 
known as ship's fat, also used by some soap-boilers, is fat which has 
been rendered by ships' cooks, during voyages, from the refuse fat of the 
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food consumed on board. Fish oils are used for the manufacture of Afp. No. 6. 
Eome kinds of soft soap. The vegetable fats or oils used are principally on EffluvTum- 
palm oil, cocoa-nut oil (both solid substances), and cotton seed oil. 5?^i?®?i^^ 
Rosin or colophony, which is not properly a fat, but is capable of com- ' 
bining with alkalies, is also used. So also are some other materials, such 
as silicate of soda, which need not be specially enumerated. 

The fat49 and oils used in soap-making are, chemically, compounds of a Process, 
fatty acid, stearic, margaric, oleic, palmitic, cocinic, <&c., as the case may 
be, with glycerine as a base ; and saponification chemically consists in 
causing the combination of these acids with soda or potash, the glycerine 
being eliminated. When these fatty acids are combined with soda they 
form a ** hard " soap, and when with potash a ** soft " soap. 

The process of rendering the alkali caustic by the use of lime is one 
which can by no possibility create nuisance, so that I need not describe 
it. But some soap-makers manufacture their own soda ash from salt 
cake which they purchase or bring from other works, even when they 
do not manufacture the salt cake on the premises. Crossfields of War- 
rington, Thomas & Co. of Bristol, and Lawson and Phillips of Bristol, 
do this. 

The hard soaps made in this country are prepared from the various Hard soap, 
solid fata mentioned, and are of different kinds according to the use 
to which they are to be applieiL The two most ordinary varieties are 
known as •* yellow " and " mottled *' soap. The use of rosin previously 
powdered is confined to the manufacture of yellow soap. 

Some' soap boilers themselves render the butchers' fat or kitchen 
stufi; the tallow from which they are about to use at their works ; and 
some being bone-boilers also, manufacture the bone fat that they require. 
Others neither render fat nor boil bones, but use only such materials 
as arrive at their works in casks. The coarser kinds of fat, such as 
that made from kitchen stuff, ship's fat, <fec., are used only, or almost 
only, for the manufacture of the more impure (mottled) kind of soap. 
Legitimate mottling of soap results from the irregular diffusion through 
the mass of more or less oxide or sulphide of iron and of some little of 
the impurities of the fat. There is, however, another kind of mottling 
(very readily distinguishable) due to an artificial colouring material 
introduced into the soap. 

At some works the tallow, palm oil, or cocoa-nut oil used are dug 
with a spade out of the casks and thrown at once into the boiling pans ; 
and at all works this is the mode in which ship's fat and rendered 
kitchen stuff is extracted from the casks. But in many large works 
it is now the practice to extract tallow and other solid fats from the 
casks by a process of steaming. The cask is laid upon its side and 
supported in this position, with the bung-hole downwards, over a tank, 
and a Jet of steam is thrown in at the bung-hole. The fat as it melts 
runs out into the tank, from which it is pumped up into the boiling pans. 

Palm oil is usually bleached before being used for soap-making. The 
methods of doing this which I have seen in use are : 1. The warming 
of the oil with bichromate of potash and sulphuric acid. 2. The raising 
of the oil in a strong iron cylinder heated by a fire beneath to a tem- 
perature of about 4S0° Fahr. ; and 3. The heating of the oil in an ^ pen 
tank to about 200° Fahr. by means of close steam, and then bLwing 
cold au* through it by means of a fan or blower. 

The boiling pans are large iron pans set in brickwork and capable of 
making at one time many tons of soap. The following description of 
the process of soap boiling given by Professor Church* is so concise that 

^-— ^-^^■^^-^— — - - III I ■ I I ^^^M i^B - — ^m—T^^ 

^ British Manu&ctttring Industries. London : Stanford, 1876. 
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I do not hesitate to quote it here : — *^ Some of the oil pr fiit, or mixture 
" of such matters, is first put into Ihe pan, then some weak caustic Ije 
** (sp. gr. 1 '05 to 1 '08) is added, the mixture being agitated and genUj 
'' warmed at first, further quantities of Ije, of increasing strength, 
'* being added from time to time, and the heating continued until a 
" kind of emulsion is formed, then fat (and rosin in making yellow 
** soap), and then more Ije is added from time to time, while the boiling 
" is continued until the proper quantities and proportions of each have 
« been introduced, and the saponification, or action of the alkali upon 
^' the fat, is complete. Precautions against excessive frothing and 
** boiling oyer have to be taken, while the completion of the change 
** must be ascertained by the- occasional withdrawal and examination of 
*^ small samples from the pan. The next step of the process ia the 
" separation of the soap from the mass of the liquor, a separation or 
(< parting which is commonly made by the addition of about 10 lbs. of 
<< common salt to every 100 lbs. of fatty matter employed. Soap bduig 
" Losoluble in strong saline solutions separates in a nearly dry and pure 
« condition, floating to the top of the liquor. The layer of soap may 
'< be drawn off, still melted or fused, at this stage of the operation, and 
'* separates further into a clear portion and a mottled portion ; or the 
<< more usual plan may be adopted, of running off the spent watery 
" and saline liquor below, leaving the soap in the pan to be afterwards 
*' treated in the following way. To the soap is added more lye, and the 
** whole is once more heated, then the mixture is allowed to settle for 
« some hours. Next the liquor is run off to be used in the next charge, 
'< while the soap, which now contains more water than before and a 
'' slight excess of alkali, is cast in iron frames and moulds, and when 
'' cold cut into blocks or bars by means of wires." Soap boiling is now 
usually effected by means of steam, either '^ free," t.6., thrown directly 
into the pan, or " close," i.e., led through a coil of pipe within the pan. 
At some works I have visited the first part of the boiling is effected by 
free steam, and the latter part by means of a fire beneath the pan. 

'< Soft soap " is made by boiling with potash lye various kinds of 
fi^ oil, seal or whale oil, rape, linseed, or cotton seed oil, a littie tallow 
being sometimes added to produce a speckled appearance in the finished 
product. Two or more of these several oils are sometimes used together, 
the price governing very much the kind of oil used at any particular 
time. The process is up to a certain point not dissimilar to that for 
hard soap. A lye of only moderate concentration is used firsts an& a 
sort of emulsion is formed which gradually loses its opacity and becomes 
more viscous. Excess of foaming is prevented by beating down the 
foam as it rises. More and stronger lye is then added until the soap 
remains transparent and viscous when cold. The whole is then boiled 
to expel excess of water, the material being constantly stirred. The 
soap, not being, like hard soap separated by means of salt, contains 
when finished all the materials used in making it, in one form or another, 
except so much of the water as has been boiled off. 

Prior to the time (about fortv years ago) when British alkali came to 
supersede commonly the use of kelp or barilla (prepared by the lixivia- 
tion of the products of combustion of certain kinds of sea wrack) 
the manufacture of hard soap was a very offensive process and used to 
give rise to much external nuisance. The waste liquors were especially 
disagreeable, and it was customary to boil them down again for the 
recovery of the salts they contained and the production of " soapers* 
salts," and subsequently for making '< black ash " by heating with 
lime and sawdust. This process was very offensive, it is said, from the 
evolution of sulphuretted hydrogen. But, since the use of British 
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alkali, all this, offenaiveiiess lias been got rid of» and soap-making is now Arip.^, «. 
carried on inr many plaees without creating nuisance at all, or witk the OnSffluvton-. 
production of very much less ofeiieive effluyia than was formerly -the §?*S3iMd^^ ' 
case. Under existing circomstaBces the waste liquors are inoffensive) 
and can safely be rqn off into town drains. Nevertheless^ it still some- 
times happens that offensive effluvia from soap works are. complained of 
by persons residing in their immediate vicinity. 

The sources of olfensive effluvia may be one or more of the following :•— souxves of 

1. The rendering of butchers' fat or kitchen stuff on the premises. nuiaance. 

2. The melting of strong-smelling fats or tallows out of the casks by 
steam. Foreign tallows vary much in their odour, partly on account 
of their source, and partly, perhaps, on account of diff^encee in the 
mode of their production. Some have a very disagreeable odour^ and 
the vapours proceeding from their melting oht are also very offensive. 
To some pcFSons the smell proceeding from the melting out of palm oil 
or cocoanut oil is more or less disagreeable. 

3. The teaching of palm oil gives rise to the evolution of the irritating 
offensive vapours of acrolein, which where only small quantities of oU 
are dealt with may produce little or no annoyance, bi^ which when 
large bulks of oil are dealt with may give rise to decided nuisance. 

4. When &ts which have an offensive odour, such as fish oil, are used, 
the vapours from the boiling pans may be very offensive and give 
occasion for complaints from persons residing near the works, -who may 
be annoyed by tiie entrance of the offensive effluvia into their houses. 
One fat <^ this character is what is known as *'8hip?s fat." When 
obtained from vessels which make only short voyages this fat is received 
at the works in a fresher and much less offensive condition than when 
it is obtained from vessels which make long voyages. In the latter 
case the fat has more or less of a bilg^ water odour, smelling in fact more 
or less strongly of sulphuretted hydrogen, especially the fat in the lower 
parts of the casks ; and when such fat is thrown into the pans and 
melted in the process of conversion into soap, the vapours are distinctly 
offensive. When sweet fats are used the vapours from the boiling 
processes are not offensive (some people oaU them aromatic and refresh- 
ing) } but -however this may be, it is not agreeable to- be constMitiy 
exposed to them. i 

The soap being made, the after processes are inoffensive. 

The only other probable sonrceof nuisance at soap works is the dealing 
with the tank-waste when soda ash is manufactured on the premises. 
The character of this nuisance will vary with the mode of dealing with 
this substance. (See " Alkali Making.") 

I am not awave of any instance in which the effluvium nuisances from 
the actual process of soap making have been accused of producing 
injury to health. 

The remedies for the effluvium nuisances arising from soap works are 
as follows :— 

1. The remedies against the nuisances proceeding from the rendering Modes of pre- 
processes have been considered in the section on fat-melting. n^nS^s. 

2. The nuisance arising from the melting out of offensive tallow, <&c 
by steam, may be prevented by covering the whole space occupied by 
the receiving tanks, and the casks supported over them, with an iron cover 
capable of being raised or let fall by means of pulleys above, or by 
performing the operation within a close chamber. A pipe may be 
carried from the cover or chamber to the ashpit of a fire, or a fan may 
be used to draw off the vapours, when they may be dealt with either by 
a process of condensation or by passing them through a fire. For the 
purpose of condensation any one of the an*angements described in the 
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section on fat-melting may be adopted. The sort of boxing up above 
mentioned may be seen in operation at the soap works of Anderson and 
Cattlej in Southwark, and Thomas h Co. in Bristol. The former have 
a communication between the exterior of the cover or closet (wooden) 
and the chimney shaft. At the latter works there is no such communi- 
cation, but, the cover being of iron, the action of the cold air upon the 
outside probably causes the condensation of some of the vapours 
within. The iron cover at these works, resembling a large dish 
cover, dips at its lower edge all round in a shallow channel con- 
taining water, which thus forms a water lute. There would be no 
difficulty with such an arrangement as this (were it requisite) in 
facilitating the condensation by causing a spray of cold water to fall 
upon the outside of the cover. 

3. The remedies applicable to the offensive vapour proceeding from 
the bleaching of palm oil will be described when the subject of refining 
and bleaching oils, and the manufacture of palmitic acid, comes under 
consideration. It may suffice to say here that the principles of tho 
remedies lie in dravring off the vapours, and either passing them through 
a fire or condensing them by the agency of water. 

4. Offensive vapours from the actual process of soap boiling are 
best dealt with on the plan adopted by Watson & Co. of Leeds. At 
these works all the boiling pans are covered over more than half their 
extent by wooden covers, from the back part of which a pipe conveys 
the vapour to a main pipe or channel leading to one of the boiler fir^ 
where they are discharged into the mouth of the ashpit by means of an 
adaptation provided for the purpose. A fan, interposed in the course 
of the main channel, serves to draw off the vapours in such a way 
that none of them escape into the works. 

The remedies for the nuisances arising from the dealing with the 
lank waste of alkali making will be treated of, when the subject of 
alkali making comes under consideration. 

The Manufacture of Articles of Commebce fbox Blood. 
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. 


Name. 


LocaUty. 


Other BuslnQMes or 
Processes ocn^oined. 


Nov. 5, 


1875 


Smith 


Islington. 




» 9> 


n 


Hyland - 


Do. 




Jan. 5 


1876 


HalcB 


South Bermondsey. 




Feb. 23 


t* 


Hempleman 


Stratford. 




April 26 


t» 


King 


Sneaton, Notting- 
ham. 




May 17 


n 


Walshe - 


Manchester Cor- 
poration abattoir. 


Manure making. 


91 *9 


n 


Howarth - 


Manchester. 




» » 


99 


Rmith and Forrest 


Do. - 


Distillation of tar and 
resin. 


»» » 


» 


lAing & Co. 


Do. - 


Manufacture of British 
gum and starch. 


« 22 


» 


? - 


Boy and Barrel 
Yard, Leeds. 


Slaughtering. 


Oct. 4 


>9 


Lewis & Co., or 
Gall. 


Glasgow. 




Nov. 15 


99 


Voultier - 


Croydon abattoir. 




» 24 


» 


Do. 


Bermondsey. 




Jan. 31, 


1877 


Coles 


Near Calne 


Manure making. 


Feb. 2 


99 


Riley 


FlymoQth. 


%^ 


., 5 
Mar. 28 




King 

W. & C. Forrest - 


Bristol. 
Brediland, Paisley 


Gut scraping. 
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Blood collected in slaughter-houses is dealt with differently in different App. No. e. ' 
parts of the country, in preparation for different technical uses. It will on BffluvTum- 
be convenient, although not, perhaps, strictly orderly, to treat of all the 2?^R3iSd^^ 
processes to which it is subjected in the same section. 

Preparation of Blood for use by Turkey-red Dyers. ' Preparation of 

At some places in the north and north-west of the country, I found ^^yf,!ij 
that the blood, before it left the slaughter-houses, was beaten or stirred J>y^n* 
with a bundle of twigs to remove the fibrin. This was the practice I 
found at Hereford, and there I was informed that the defibrinated blood 
was purchased by cider merchants, probably for some clarifying purpose. 
At G laegow where the blood at the public abattoirs is similarly defibrinated, process observed 
the blood after having been thus treated is purchased for an establishment ** Gl«wow. 
where it is prepared for use by Turkey-red dyers. The object of the pro- 
cess carried on at these works appears to be to bring the liquid blood to a 
uniform consistence, and to a definite strength, by judicious dilution 
with, water. The building in which the operations are conducted is a 
long shed or roofed building open only at one end (that furthest from 
the part where 'the principal operations are conducted). At the 
furthest end of the shed is situated a large tank, the top or cover of 
which forms a platform on to which the casks containing the blood are 
first of all hoisted. In this platform are trap doors leading to the tank 
below. Over one opening in the platform there is placed an inclined 
metal strainer into which the blood is first emptied directly from the 
cask. The more liquid part of the blood runs through into the tank 
beneath, while all portions of loose clot in the contents of the cask are 
arrested. This loose clot is collected in a tub, and, when a sufficient 
quantity of it has been collected, it is rubbed or broken down with 
water in a sort of mill or comminuting machine and run through the 
strainer into the tank. A sufficiency of water is mixed with the 
contents of the tank, which are then run off by a tap below into casks 
for sale. The fioor below, on which these casks are placed to be filled, is 
paved, and underneath the pavement is a kind of cesspit or receiver partly 
open, for collecting such of the prepared blood as may be spilt. The 
blood as it airives in the casks and as given out from the works is com* 
monly in a state of commencing or advanced putrefaction, and stinks 
horribly. 

At one time, as I am informed by Dr. Russell, the Health Officer of EffluTium 
Glasgow, these works were a source of much trouble to the authorities »»"»**<»*• 
on account of the effluvium nuisances proceeding from them, llie stink 
was a subject of serious complaint at a distance as great as 150 yards, 
and it is still complained of occasionally. Beside the ordinary functional 
disturbances of nausea, loss of appetite, &c. produced by the noxious 
effluvia, I met with one person who assured me that exposure to them 
produced in him on several occasions attacks of diarrhoea which lasted 
for some hours. He very distinctly referred these attacks to the opera- 
tion of the foul effluvia which entered his house from these works. 

Improvements with a view to lessen the nuisance have been in great Modoof 
measure effectuaL Near the part of the works where the processes are nSwncea! °^ 
chiefly conducted, and again between this part and the entrance, a wide 
pipe has been laid along the roof, where the pipe opens downwards by a 
funnel-shaped aperture. This pipe leads to the ashpit of a furnace fire, 
provided for this sole purpose, having a chimney shaft about 100 ft. high, 
and a fan is provided in the course of the pipe to draw the nir out of 
the works and to drive it through the fire. The efficiency of the arrange- 
ment would of course greatly depend upoir the carefulness exercised in 
41172. P 
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keeping up the fire ; but at the time of mj visit it was dulj alight, and 
the fan was acting so efficientlj that no offeuBive smell was peroeptil^ 
within the building, except at the part where the principal oporatiDn 
was being carried on, and none outside. 

7%€ Manufacture of Blood-Albumen. 

This trade consists in the separation of the serum from blood-clot, 
and the drying of the former into transparent flakes of a reddish yellow 
colour, but varying in depth of colour according to the quality of the 
serum &om which they are made. It is a trade which I believe has 
only risen up within the last quarter of a century. At the present 
time it is pretty extensively carried on in many places. Two firms 
alone, viz., that of King & Co. and that of Smith and Forrest, have each 
of them establishments in many of the large towns in the kingdom. 

Blood-clot is absolutely worthless for the purposes of this trade if it 
be not fresh. The more recently the blood has coagulated the 
more valuable it Is for albumen making. Hence the blood-albomea 
makers make arrangements for the speedy collection of blood from 
butchers and town abattoirs, and it is dealt with inmiediately on its 
arriv^ at the works. Sometimes the first process, that of " separation " 
of the serum from the clot, is earned on in some part of a public abattoir. 
This is the case at Deptford, Croydon, Glasgow, &c. The serum is, in 
such cases, sent away in casks to the establishments where it is dried. 

The blood arrives in the shallow iron vessels in which it is caught 
from the slaughtered animals, or in casks. The dot is immediately taken 
out and carefully sliced, (when it arrives in shallow vessels it is sliced 
before removal from them,) and the slices are arranged upon iron strainers, 
each with a pan beneath to receive the serum which flows out as. the 
dot continues to contract spontaneously. The season of the year 
governs the time during which this draining is prolonged. In the 
summer it is continued for about 12 hours, but in Uie winter for 18 or 
24 hours. The strainers, each with its pan beneath, are arranged on 
racks in a building which is so constructed as to be kept as cool as 
possible. It is also important that the building should be in such a 
locality as to be free from vibration caused by the passage of heavy 
vehicles or railway trains. From the pans the serum is, in the best 
works, transferred into a settling tank, where it remains about two 
days, until all the red colouring matter, &c. which may be in suspension 
have been deposited. At some works, where an inferior article is made, 
the highly-coloured serum which comes with the clot in the casks is 
di'ied, and, after the clot has been drained, it is put into a cask from which 
the head has been taken out to separate in bulk still further, and the 
dark serum which exudes is run off for use. 

The serum is then transferred into a series of shallow iron trays, 
which are arranged upon racks in a chamber heated with steam pipes to 
a temperature of about 120°. 

When it is quite dry and brittle, the albumen is scraped from the trays 
and taken to fhe warehouse to be soiled and packed. 

The waste clot usually is sent away either to the manure maker or to 
the blood driers, but is sometimes dedt with on the spot. 

The well-known faint odour of blood always pervades an establish* 
ment of this kind, and is especially marked in the drying chamber, but 
it does not pass beyond it in any such way as to cause a nuisance, unless 
tne manufactory be very badly conducted. Still from time to time 
such an establishment has become a nuisance. When I was Health 
Officer in Islington I had, on more than one occasion,. to deal with 
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establiahments of the kixidy on account of repeated complaints of nni- ^^' ^p. e. 
sances from them. Similar pi-oceedingd, I am informed, have been On BfflttTiam- 
found necessary elsewhere. Dr^^SSSSi^^ 

I mjself have observed no ill effects upon health occasioned bj the 
effluvia^ nor have I heard of aDj produced elsewhere. 

The two ordinary sources of nuisance from blood-albumen works 8o?w»»of 
consist : — 

1. In the effluvia of putrid blood arising from the exhausted clots 
retained on the premises prior to removal. 

2. In the general disagreeable faint smell proceeding from the yard 
and premises, especially when due cleanliness is not observed. 

3. In effluvia from other and further processes, such as blood boiling 
or blood-manure making, carried on upon the premises. 

In one instance, in my experience, complaints were made of an 
establishment in Islington, the cause of the nuisance being the evolution 
of ammonia in the drying process. This was a good many years ago ; 
and I found it resulted from the use of an ammoniuret of copper, which 
at that time was added to the serum before di*ying. I visited this 
establishment again during this inquiry, and was informed that the use 
of the ammoniuret had long been discontinued, no advantage having 
resulted from it. 

As to the remedies for nuisances : — 

1. It is a practice in some works to throw the exhausted clot into a Modeeof pre- 
dot-bin where it is left until removal. But now, in the best works, the nvSau]^ 
clots are at once put into moderately sized casks through a sufficiently 

large opening at one end, which, when the cask is frdl, is closely fastened 
down with a cover secured by screws. 

2. Such works as these require to be conducted in a very cleanly 
manner. The yard should be well paved with stone, set so that no 
water may lodge upon it, and so that any offensive liquids that may 
reach it may not form pools, but flow readUy away to the drain inlet. It 
should be kept at all times well swept up, and should be daily washed down 
with water. The separation room and the room in which the clots are 
sliced, when very near inhabited houses, should be closed in on all sides 
and ventilated at the roof, as recommended for slaughter-houses, and they 
should be well and evenly paved. The best kind of pavement that I 
have seen in use for suck a room was one of cement. Flagstones are apt 
to crack or loosen, and the pavement to become uneven and thus liable 
to retain pools of liquid matters, or to the insinuation of these liquids 
between and beneath the stones. Nothing can be more objectionable 
than a wooden floor, such as I have seen in use at Leeds. The floors 
should be frequently scrubbed and cleaned, all the vessels and imple- 
ments used ought to be regularly cleansed, and the whole interior of the 
buildings periodically lime-whited. The vapours from the drying cham- 
bers should be discharged at an elevation greater than that of adjoining 
houses. 



The Manufacture of Blood or Blood- Clot into Manure, Mawtfadure of 

The conversion of blood or blood-clot into a blood manure is effected 
by the use of an acid (which is almost invariably brown sulphuric acid), 
and subsequent drying. In only one instance have I seen hydrochloric 
acid used. 

p ? 
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The proce« will be best understood by describing what I observed at 
two works in different places, in one of which fresh blood is used, and in 
the other blood-clot from an albumen factory. 

1. At Cole's blood-manure factory near Calne fresh blood is received 
from the large bacon factories in Calne. It arrives in a large cask Imd 
upon its side on a framework upon wheels, and so arranged that the 
hindermost end can be tipped a little upwards. The cask contains about 
three hogsheads of blood. On the upper side \k a circular opening about 
8 inches diameter, having a rim and gutta-percha washer on which an 
iron plate or cover can be secured by means of screws. At the fore end 
is a discharge opening about 4 inches diameter, and a short pipe fitted 
with a slide valve. The blood is run in by the upper aperture. On 
arrival at the works the contents, which at my visit were still warm, are 
stirred through the same aperture with a stick, and then the slide valve 
of the discharge pipe being raised the contents are run out into a 
wooden tank, which they fill to about two thirds of its capacity. Brown 
sulphuric acid is then added and stirred with the blood until it coagulates 
to the consistence of thick mud. The tank being open this stirring is 
done by hand. The mixed material is then dug out and 'transferred to a 
bin roughly constructed of boards or wattles, which allow liquid matters 
to drain out and run over the floor of the works to sunken tanks pro- 
vided for their reception. This liquid is used up in future operations. 
The material is then dried spontaneously. To allow of this there are 
erected outside the works, and at a height of about one foot from the 
ground, wooden floors on which the material is spread out. They are 
covered by a roofing which is capable of being moved from one part to 
smother of the framework which supports it above the floor ; and three 
are wooden sides attached by hinges to the floor below, by means of 
which the floor can be shut in all round, or at either end, as may be 
requisite to meet varying conditions of the weather. The material dries 
in about three or four days in summer, but takes longer to dry in the 
winter. When dry, it is sold off or mixed into a manure with other 
materials, such as scutch manure, the ashes of burned tan, or superphos- 
phate made on the premises. The establishment is situated in a very 
isolated spot far away from any dwellings. Formerly, that is to say, 
until within the last six years, it was a very serious nuisance, complaints 
of which were made by persons residing as far off as a mile from the 
works, and by persons travelling along the high road. The cause of 
the nuisance was the drying of the mixed material by artificial heat 
upon a heated floor or kiln. When this was given up, and spontaneous 
drying substituted, the nuisance ceased. 

2. At King's blood albumen works near Bristol, the blood-clot from 
the works ^is converted on the premises into manure. On these premises 
there is a building with louvred sides all round (formerly in use for glue- 
making), and the floor of this covers a part of the open yard. The dot 
is laid on the stones under the shed thus formed, brown sulphuric acid 
is added to it, and the whole mixed together by hand. At the time of 
my visit a large heap of the mixed material lay at in this situation, where 
it is left to coagulate throughout and to drain, the acid bloody-iooking 
liquid draining out passing across the yard to a drain inlet. Aftac thus 
lying In a heap for about a month the several portions of clot \up 
usually become sufficiently solidified throughout to permit of the mater^ 
being dried. This driyng is effected, sometimes by spreading it oi. 
a steam chest about 3 ft. square, and sometimes by spontaneous drying 
upon the floor of the covered building, or on racks or nets within tbe 
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building. The Medical Officer of Health tells me that serious complaints ^pp. No. 6. 
of nuisances from these works have been made. On BffluvTum- 

At Hjland's blood albumen factory at Belle Isle some of the dot is Nuisances, by 
converted into a kind of manure by first comminuting it in a mill, and ^' ®*"*'^ 
then by hand labour mixing with it powdered alum in small quantities 
at a time. 

The mixing of blood with acid gives rise to a sickening vapour which EfflaTium- 
under ordinary circumstances may be a source of nuisance. The drying '**"*"*<^«"- 
process especially, if conducted by heat without due care and precaution, 
is also liable to create a nuisance. 

The mixing with acid should be conducted in a close vessel, the Mode of preven- 
vapour from which should be conducted through a fire, and the drying, ^ton of nuisances. 
if efiected by heat, should be carried out in the manner recommended 
below. 



Blood Drying and Blood Boiling. fidL&Sl**^ 

BoUing. 

The drying of blood-clot (the refuse of albumen makers) and of blood Processes as 
in a condition unfit for use by albumen makers, is now commonly o^^^c^^- 
effected upon a tiled floor heated by flues underneath, the floor being 
protected by a roof of some kind, or situated within a building. In a 
few instances, as for example at Walshe's factory at the Manchester 
abattoirs, the drying is efiected by laying the clot upon a floor formed by 
A steam chest. Bj the latter method, however, the blood is dried more 
slowly than by the former. '' Blood boiling " is a process now almost 
obsolete ; it appears for the most part to have been replaced by albumen 
making and clot drying. Nevertheless* I have seen it in operation in 
two or three places. It is conducted either by throwing free steam into 
the blood or by boiling the blood in a large pan furnished with a fire 
beneath. The steam boiling may be seen in operation at Hempleman's 
manure works at Stratford, and at Hale's small works near the South 
Bermondsey railway station. The blood is first mixed with water and, 
after boiling, the watery liquid is separated from the coagulated mass 
first by straining and subsequently by pressure. The coagulated residue 
ie dried on a kUn heated by. a fire beneath, or sold in the condition in 
which it leaves the press. The only place at which I have seen blood 
boiled in a pan by means of a fire beneath, has been at Forrest's albumen 
works near Paisley. The foreman told me that the blood was boiled 
untU it was nearly dry. 

All these processes are necessarily offensive if the blood used be in ^®"^^" 
any degree putrified, and if due precautions be not used to arrest and 
properly dispose of the offensive effluvia. The offensiveness is least 
when the blood or blood-clot is fresh and when steam is used for boiling 
and drying. It is apt to be very great, and the nuisance may be per- 
ceptible at a long distance from the works, when fire heat is used for 
boiling or for heating the drying floor. The offensiveness is then due 
in great measure to the partial charring of the blood, either in the pan 
or on the kiln, a result which it is nearly impossible to entirely provide 
against. For this reason all processes of boiling and drying ought, in Modeofpre- 
popidated localities, to be effected by steam heat, which is more readily nvdsanoes. 
regulated than fire heat, and the steam and vapours should be discharged 
at a sufficient elevation. Moreover, to provide against occasional 
nuisance in the event of putrid blood being dealt with, there should be 
means of condensing the vapours that arise, and conducting such as fail 
"^ to be condensed through a fire. 
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Not. 4, 1875 


Link 


Whitecbapel. 




» 5 „ 


Tracey - 


Belle Isle. 




tf »> 71 


Edwards - 


Do. 




,. 23 „ 


NeviUe - 


Tottenham* 




Dec. 11 „ 


Potier . 


St. George's South- 
wark. 




f» ft »f 


Curtis 


Do. 




Jan. 5, 1876 


Ford 


Railway arches, 








Rotherhithe. 


• 


June 14 ,, 


Gamer - 


Clayton, Manches- 
ter. 




» 15 yy 


Schlater - 


Salford. 




Aug. 16 „ 


Spencer - 


Cheltenham. 




Dec. 4 „ 


? - 


Glasgow. 




Jan. 11,1877 


Poulton - 


Kingston, Ports- 
mouth. 




„ 29 „ 


Day 


Reading - 


Slaughtering, baoon 
curing. 


,9 30 „ 


Thomas Harris - 


Calne 


Do. 


Feb, 6 „ 


C. Harris - 


Do. 


Do. 


Mar. 1.5 „ 


CouIsoQ - 


Cambridge 


Slaughtering. 


>i 28 y, 


W.&C. Forrest • 


Brediland, Paisley- 


Blood boiling and alba- 








men making. 



Bcnplng. 



" Gut-spinning " is the twisting of prepared gut into cord of various 
diameter for various pui*poses, t.e., for ordinary catgut, for use in 
macliinery, and for fiddle>strings. Hence in different establishments 
articles of different fineness and coarseness are prepared, A*om the most 
delicate fiddle-string to a thick catgut cable. Sometimes all these 
varieties are made in the same establishment. The fii*st operation, 
however, in every instance is the " gut-scraping." For sausage skins 
the manipulation of the gut ceases here. 

The gut used for the above purposes is the small intestine of sheep 
and hogs. It is said that the sheep's small intestine measures 25 to 30 
yards, and the hog's about 20 yards. The guts are collected from 
butchei*s, and in some establishments they are received fi'om the country, 
or, packed with salt in barrels, from Ireland. In some establishments 
dri^ guts previously scraped are received from abroad for further 
manipulation. For fine purposes, such as the making of fiddle-strings, 
only the best and freshest guts from the butcher can be used, but for 
coarser purposes their condition as to freshness is less material, and 
sometimes they arrive at the works in an offensive condition. The 
scraping is more easily effected when the gut is not quite fresh. 

The first operation in gut-scraping is to get rid of the contents of the 
gut. For this purpose it is thrown into a tub .of water, by wliich a man 
sits, and passes the gut between his fingers into another tub of water, 
pressing the contents along the cavity as he proceeds. In some works 
water from a tap over which an end of the gut is slipped is run through 
the gut. This is repeated several times until the gut is quite cleani At 
Mr. T. Harris' at Calne, the guts are then placed in brine for eight or 
ten days, and then for three or four days in cold water. 

The process of scraping is, in the larger establishments, performed by" 
women. A bench or table is provided, at which a woman sits and 
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scrapes the gut with a wedge-shaped piece of wood as she passes it App^o. 6. 
along the table before her. In some places I have seen the back of a on Effluyium- 
knife used for this purpose. By this process all the iiiteiior softer parts Dr^SSSd^^ 
are detached and pass along the gut to the end, where they are dis- 
charged, the peritoneum of the gut, and probably a little of the muscular 
layer, being alone left. It is again thrown into water. 

The further treatment depends upon the use to which the scraped gut 
is to be applied. When it Js to be used for sausage skins, the scraped 
guts are simply packed in barreb with salt. Such as are intended for 
making catgut or fiddle- strings are treated further. 

In some establishments scraped guts are dried for exportation. They Spinning. 
are stretched over frames, dried in a chamber artificially heated, and 
then tied up in bundles. When dried guts are received they are soaked 
in water to prepare them for spinning. 

For making ordinary catgut no further preparation is needed than 
sewing together lengths of scraped gut with a needle and thread. They 
then go to be . spun by means of an ordinary spinning wheel. The 
number of strands of gut spun into a cord varies with the thickness of 
catgut required. Catgut of half an inch in thickness will have as 
many as 700 strands of gut in it. When a length of catgut has been 
spun, it is dried by stretching it over pegs and exposing it (protected in 
some way from the weather) in the open air. Before drying, however, 
it is customary to bleach it by stretching it upon a frame and putting 
it for about three days into a chamber where it is exposed to the action 
of the fumes of burning sulphur. 

The preparation of fiddle strings is a very delicate operation, and, for 
the finest violin strings, requires the utmost care« The best 
scraped guts alone are used, and such as have any fiaw in 
them are rejected. Each gut is treated separately. It is 
put into a clean earthenware pan containing a weak solution 
of carbonate of soda, and this solution is changed (a fresh 
pan being used each time) twice a d^y for seven or eight 
days, and, each time the gut is transferred, it is stripped 
through the ringed part of a strip of copper bent into the 
shape shown in the margin, the thumb being pressed upon 
the gut as it is passed through. After this treatment it is 
ready for spinning. The first strings of violins are made by 
twisting together three, or better four, such prepared guts. 
. Gut-scraping establishments vaiy very much in character. My first Character of 
experience of the process of gut scraping was obtained many years establishmentB. 
ago in a dirty little room at the end of a little blind court of small 
houses at Belle Isle. This was a horrible little place, but I have 
since seen worse. For instance, when I was at Salford, Dr. Tatham, 
the Medical Ofiicer of Health, took me to a place which had been 
much complained of. It was a small, low, dilapidated, wooden shed 
in a field, and close to an inhabited house and a roadway. The 
paving, such as there was, consisted of some loose stones, and in 
the centre was a kind of well or cesspit covered with some loose 
boards. Fai*t of the drainage from the fioor ran into this pit, which 
was the only water supply available, and part into a filthy little 
pond just outside the door. The immediate surroundings, where pigs 
and fowls were kept, were also indescribably filthy. Only sausage 
skins were prepared here. When I was at BUston, the Health Officer 
showed me the late site of a similar workshop, the occupants of which 
had recently removed after proceedings under the Public Health Act. 
The work of sausage-skin making was carried on in a small washhouse 
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^'^^^'^ in the yard at the rear of n pair of small houses in a side sireet. The 
On Effluvium- yard was closely built in. Next the door of this washhouse was a filthy 
bn^Baibird. ^ leaking cesspool privy. Happily all gut-scraping establishments are not 

like those which I have attempted to describe; but many of those 
devoted merely to the preparation of sausage skins, especially in large 
towns, are of this miserable character. Between this class of establish - 
^ roents, which are carried on by poor people, and the best kind of gut- 

spinning establishments, in which a fair amount of capital has been 
sunk, there are all grades. 

Speaking generally of gut scraping and gut spinning establishments 
(I except a very few, such as those I shall mention presently), they are 
the most intolerable of nuisances wherever they may chance to be 
located. Within the workshops the stench is inconceivably horrible : 
few persons unaccustomed to it could bear to remain for a single 
minute in some scraping rooms that I have visited, and I myself have 
sometimes had a difficulty to restrain vomiting and to carry on the 
inquiries I was bent upon. The stench, after I have been in soma of 
them for 20 minutes or half-an-hour, has so pertinaciously attached 
itself to my clothing and hair, that only- repeated ablutions have removed 
the odour from my hair, and my clothing has retained the stench for 
days. It spreads from the workshop and yard all round the neighbour- 
hood, and often gives rise to such loud complaints that local authorities 
in some towns have insisted upon entire removal out of them. 

It would not be unreasonable to expect that where such putrid 
animal effluvia as proceed from gut-scraping establishments, pervade a 
neighbourhood, the public health in that neighbourhood would obviously 
suffer from them. But the several health officers I have questioned 
upon the subject have been unable to furnish me with any evidence, 
either that septic diseases prevailed more in such neighbourhoods than 
in other similarly peopled parts of their districts, or that there was more 
general sickness, or that zymotic diseases prevailed more, or were more 
fatal. It is quite possible (may I say probable ?) that the opinion they 
gave me upon this point resulted from impeifect observation. But it is 
very certain that there is no trade among all those I have inquired into, 
which is more fhiitful in inducing those minor and temporary distur- 
bances of health which exposure to disgusting smells is apt to proiuce. 
There is no occasion for a person to be in any way delicate to predi5pose 
him to this result. 

The sources from which nuisance arises in such works as these are 
too obvious, from the description which I have given of them, to require 
enumeration. I need only say that they may arise either from the pre- 
mises themselves in which the work is carried on, or from deposits 
of refuse matters in inappropriate places or without due precautions 
being taken to arrest the offensive effluvia arising from them. I may, 
therefore, at once pass on to the mode in which I have, in some esta- 
blishments, found these sources of nuisance more or less obviated. 

Perhaps the most satisfactory course will be to describe some of the 
larger works I have visited, commencing with one where the nuisance 
was very considerable, and then giving a description of some works 
where the nuisance has, I understand, been prevented. 

Wm£^?°T* *" "^^^ ^"* establishment I shall describe is situated in a nan'ow street 

^ ' of small houses in Whitechapel, and the entrance leads to a yard filthy 

and stinking. Water from the workshop was at the time of my visit 

lying in pools in the yard, and scrapings from the guts were littered 
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about it ; and there was an nntrapped pipe drain opening, by which AppJNo. e. 
the more liqaid refuse might find its waj into the public sewer. OnEffluvium- 
The building, entered from the yard, consists of a ground floor and SJ^^bSSiSSu*^ 
an upper floor, the ground floor being devoted to the scraping depait- 
ment, and the upper floor to the spinning and preparation of fiddle- 
strings (a common arrangement in gut-spinning establishments). The 
ground floor room was most horribly offensive. It was partly paved ' 
and partly boarded, but both imperfectly, and was everywhere exces- 
sively filthy from 'refuse matters long trodden in. The tubs and 
plant in this part of the premises were as uncleansed as the premises 
themselves, and the work was being performed without any proper 
precautions or care not to spill or let fall refuse matters upon the 
floor. The upper floor was cleaner, and the part where the guts 
were being prepared for fiddle-strings presented nothing objectionable 
beyond the all-prevading smell from the lower regions. 

The next establishment I shall describe is that of Mr. Tracey, in ^SA^hmimt • 
Belle Isle, Islington. Here, again, there are two floors, the lower laiixii^a. ^ 
devoted to the scraping and the upper to the spinning and fiddle-strmg 
preparation. The buildings were erected for the purposes of this trade 
and all their arrangejnents have been directed accordingly. The yard 
was well pavedy well drained, and clean, and the ground floor of the 
building was also well and evenly paved, clean, and free from litter. 
All that was required was some scraping and lime-whiting of the walls 
against which the scraping bench was situated. The offensiveness of 
this room was comparatively trifling : but little work was going on at 
the time of my visit. The upper floor was dean, tidy, and inoffensive. 
There was no nuisance observable outside the premises. It would not 
have been suspected by anyone that a gut-scraping establishment was 
there. - • 

But the most perfect establishment, in its arrangement^, which I have ^ ffKuhm^Tit at 
seen is that of Mr. Garner^ at Clayton, Manchester. He formerly had Claytoxu 
works at Levensholme, from which place he was compelled to remove, 
it is said, on account of the nuisance they were to the neighbourhood. 
A great outcry was made when it became known that he was about to 
remove to Clayton, but, now that he is fully established there in his 
new works, the health ofiicer tells me that no nuisance whatever is 
occasioned. He took me to the works with a view of showing them to 
me as model works of the kind. No work was proceeding on the day 
of my visit, but the arrangements of the workshops were clearly such 
as to conduce to salubrity and avoidance of nuisance. At these works 
all the workshops are upon the ground floor. The room devoted to the 
sci'aping is very well paved, capaciouis, and very clean, both as respects 
the walls, floor, and plant. Along the whole length of the shed, beneath 
the paving, there is a drain to carry off the liquid refuse of the shop ; it 
is about a foot diameter and communicates, at the further end of the 
shop, directly with the ashpit of a boiler fire by means of an iron 
facing over the mouth of the ashpit. Hence all the air for the fire is 
derived from the drain. The drain openings in the shed are untrapped, 
and there is a good fall in the opposite direction to the fire towards the 
town sewers, between which and the workshop is interposed a manhole 
shaft, by which the drain can be arrived at outside the works, and 
cleared, if this should be at any time necessary. There is an unlimited 
supply of water from the neighbouring canal, so that a perpetual flow 
of water through the drain is provided for. Mr. Gamer says he finds 
that, by this means, he can keep the atmosphere of the workshop com- 
paratively sweet, air being drawn through it for the supply of the 
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boiler fire by the untrapped drain opeaings, while the drain is kept 
clear by a constant flow of water. The spinning and drying are con- 
ducted under a long shed glazed at the sides along the whole length of 
50 yards with sliding sashes, like a greenhouse, which are open in the 
summer, but in winter and damp weather are closed, and then the abed 
is artificially warmed for the drying of the catgut by a steam warming 
pipe carried along both sides near the floor. 

In none of my yisits to works of this character have I seen any 
deodorants applied to such raw gut as comes to establishments in an 
offensive condition, or to such as has been left to soak until offensive for 
the convenience of ready scraping, nor yet to the offensive refuse of 
the process, for the purpose of destroying their bad odour. But that 
the use of a chemical agent for the prevention of putrefaction in the 
fresh guts ,is practicable, and practised successfully in some establish- 
ments in France, is shown by the following extract which I take from 
M. de Freycinet's report on Trade Sanitation,* the only work of the 
kind that I am acquainted with : — f 

^* Le nettoyage on separation de la membrane p^riton^ale dont une 
partie seulemente a 6t& enlev^ par le degraissage ^ Tabattoir, s'ex^cute 
ordinairement k la suite d'une fermentation putride qui constitue un des 
details les plus repoussants de cctte Industrie. Cette maceration, dont 
la duree varie de huit jours k un mois selon la saison, a pour objet de 
decomposer en partie la muqueuse et de la rendre moins adh^rente, afin 
que les oavriers puissent la detacher sans risque de nu ire a la quality 
des boyaux. Qaelquee industriels commenoent k adopter le precede 
Labarraque, consistant h immerger les intestins dans une solution de 
chlorure de soude^ ce qui dispense de toute fermentation putride. La 
fabrique de MM. Monnier et Dutripon, fiEv8ines(Gironde),remarquable 
d'ailleurs par Tordre et la proprete qui y regnent, marche dans cee con- 
ditions depuis trois ans. Aujourd'hui quelques heures snfiisent pour 
permettre d'effectuer le ratissage des boyaux."( 

The only place that I have visited in which an antiseptic solution is 
ased is Mr. Coulson's sausage manu&ctory in Cambridge. Here it has 
^en the habit for some time past, on the suggestion of Dr. Anningaon, 
the Medical Officer of Health, to immerse the fresh guts for a few days 
before scraping them in a weak solution of chloralum. Mr. Coulson 
•tells me that while this practice has eventuated in doing away with all 
nuisance, it has not injured the guts, nor rendered the scraping of them 
in any way more difficult. 

It foUows from all that has preceded, that the essentials for carrying 
on this 'trade in a manner devoid of nuisance are : — 1. A building 



* The title of the work is, " Rapport sur rAasainissenient des Fabriques oa des 
^ proc^^ d'induBtries ins^ubres en Franee, Angleterre et dans la Be^que et la 
" Fmase Rh^nane, par M. Charles de Freyclnet Public par ordre de son f&cellence 
** M. le Ministre de TAf^cultore, da Commerce et des Travaux pabliqoes. Paris : 
" Dunod, 1866." 

t I must, however, except Pr. Waller Lewis' " Report on the Laws and Ordon- 
** nances in force in -France for the Regulation of Koxious Trades and Occupations." 




^ porte la clause suivante : Art. 10. Lorsque les boyaux auront et^ degraiss^ et 
** retonm^, on emploiera du chlorure de sonde k 12 ou 18 degr^s k dose de 1 * .'iOO 
** grammes dans deux ou trois seaux d'eau pour un tonneau rei&nnant les intestins 
'< grdles de 50 boeuft.*' 
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specially erected or carefully adapted to *the peculiarities of the trade, App, No. & 
sufficiently spacious, and situated as fiur as practicable in a locality not On Bfluvinm- 
closely built in. The chamber where any of the more offensive parts SnSSiSSi!*^ 
of the trade are conducted should have no direct communication with 
other rooms. It should be lighted either from the sides or roof with 
windows incapable of being opened, and ventilation should be provided 
for independently. It appears to me that the best mode of managing 
this would be to arrange for the drawing off of the foul air of the 
chamber continuously, and conducting it through a fire, or first through 
a screen of wood charcoal and then through a fire, and that the air for 
the supply of the room should be drawn from the outside through 
screens, or properly arranged boxes, containing wood charcoal, duly 
protected from wet and damp, and from time to time renewed, which 
when the room was shut up at night would serve to arrest the passage 
outwards of offensive effluvia. The inner walls to the height of about 
6 ft. should be covered with some impervious material capable of being 
washed, such as smooth cement or sheet zinc. 2. The floor should be 
paved with an impervious paving, preferably jointless, and it should be 
properly sloped to a duly trapped drain gully. 3. There should be an 
unrestricted supply of water. 4. Scrupulous cleanliness should be 
observed in the conduct of the business. The floor should be kept 
constantly sprinkled with some- deodorant solution, such as of carbolic 
acid or chloride of Hme ; no unnecessary litter should be allowed, and 
any that may be made should be frequently swept up, and, together 
with refuse matters and scrapings, should be deposited, with the 
addition of a deodorant, in appropriate vessels made of some impervious 
material, such as galvanized iron, and covered with covers of like material 
when not required to be op^i for use. At the close of each day's work 
the floor and walls to the height of the imper\'ious portion should 
be washed down with water containing some deodorant, and all tubs, 
tables, benches, and utensils that have been in use should be similarly 
cleansed. The inner walls and ceilings should be period ically lime-whited. 
5. All undried gut brought upon the premises should be brought in 
closed impei«vious vessels, which should not be opened except in the 
chamber where they are to be manipulated, and all refuse matters 
should be removed from the .premises daily in the closed vessels in 
which they are deposited. Any gut which arrives in an offensive 
condition should at once be placed in a deodorant solution; and 
some antiseptic solution should (as appears to be practicable) be used 
for the ^soaking even of fresh guts on their first arrival. 6. Great 
care should be taken in dealing with the refuse matters after removal 
from the premises. If deposited anywhere upon land the matters 
should at once be covered over with a layer of fresh earth. At 
Mr. T. Harris' at Calne, where the nuisance from the deposit of refuse 
in his farm premises was at one time intolerable at a distance of several 
•hundred yards, the nuisance has, without altering the position of the * 
deposit, been obviated. A wall of straw litter is made, enclosing -a 
space within which the refuse is thrown, and the offensive matter is 
immediately covered up with dry earth and ashes : this building up of 
the wall and deposit of refuse and earth is continued until a sufficient 
mound is raised. When it becomes necessary to remove this as manure, 
it is removed inoffensively. Such a stack as this should, however, be 
protected from the rain. 
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Date. 
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Nov. 5, 1875 
Dec. 11 „ 

W M l» 

Jan. 5, 1876 


Broacb - 
Abel 

Hoare 
Torr 



„ 11 ., 



» 



w f» 



Feb. S3 „ 

ft >9 M 

Mar. 20' „ 



April 26 „ 

ff 99 If 

May 18 „ 



»f 



16 



»» 



w 17 „ 
Jane 1 ,, 



Nov. 16 



»» 



Jan. 10, 1877 
Feb. 13 



If 



Mar. 26 
If 28 „ 



If 



Gabriel Scott 

G. Lockyer and 
Sons. 

H. & T. Proctor - 

Harris 
Seaborne - 
Hunt 

Morris and Grii&n 



Walker - 
HaU 

Packard & Co. 



Vickers and Son - 

S. Smith - 
Phillips - 

E. Cook - 

? - 

Proctor and Ry- 

land. 
Burrell 
J. Poynter and 

Son. 



Locality. 



Other Buainesaea or 
Prooeaaes conioliiedL 



Belle Isle. 
St George's Soath- 
wark. 
Do. 
Deptford - 



Nursling, South- 
ampton. 
Bristol - 



Bristol - 

Stratford - 

Do. 
Bow Bridge 

Wolverhampton - 



Not ngham. 
Do. - 

Bramfordi Ipswich 



Manchester 

Do. - 
Leeds 

Bow Bridge 

Near Portsmouth - 
Birmingham 

Newcastle-on-Tyne 
Greenock - 
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Batchers' bones, bones of horses and domestic cattle, and domestic 
refuse bones from the stores of what are called " marine store dealers^" 
are boiled in several kinds of establisliments with a double object, 
viz., 1st. For the extraction of the fat they contain ; 2nd« To pre- 
pare the bones for further trade applications. Hence we find bones 
boiled in establishments where nothing but bone-boiling is carried on, 
or where only the rendering of butchers' fat or kitchen stuff is con- 
joined with it; in soap works, manure works, knackeries, manufac- 
tories of bone buttons, &e.y animal charcoal manufactories, dripping- 
makers' establishments, or establishments for size making, &c. In 
some of these places any bones are boiled indiscriminatelj ; in others 
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only bones of a selected kind are boiled. Equally varied is the app.No.6. 
extent to which the process is applied in different kinds of establish- on EfflovTum^ 
ments. In bone-boiling establishments par excellence 20 or 30 tons are 1^^,^'^ ^^ 
boiled in the course of a week. In some small establishments, where 
selected bones are boiled in preparation for some special future applica- 
tion of them, only a ton or two, perhaps, are boiled in the course of a 
week. Hence, too, it arises that the mode of boiling and the duration 
of the boiling differ in different establishments, and that in some a 
process of steaming under pressure is prefen*ed to one of boiling, as 
on the whole more suitable. 

Bones are not often boiled in the open air. The process is usu.allj Pnxjess. 
conducted under a shed or within a closed building. They are usually 
boiled in large iron pans or boilers, or tanks ; sometimes quite open, at 
other times provided with a lid. Heat is applied either by a fire 
beneath the pan or by perforated steam pipes introduced to the bottom 
of the pan. The long bones of the larger animals which contain marrow 
are first sawn through, usually with a circular revolving saw, so as to 
separate the ends from the shank and to open the central cavity con- 
taining the marrow. Sometimes the shanks are split with a hatchet or 
Bftwn along their whole length. Shorter bones and flat bones are 
usually simply sawn across. When the boiling has been carried far 
enough, and all the fat is believed to be extracted, the fat is skimmed 
ofiT. 

Thus far the process is similar in all works where bones are boiled in 
boilers or tanks. But the duration of the boiling is not always the 
same. Where the object is merely to extract the fat from the bones and 
to prepare them for bone-manure making, a few hours' boiling suffices ; 
but when there is in view the further object of making size from the 
bones, the boiling is, with occasional additions of water as it boils away, 
continued for four or five days aud nights. The subsequent dealing 
with the boiled bones and liquor also varies with the object in view. 
Thus at the ordinary bone-boiling establishments it is customary to 
discharge the boiled bones into arbrick chamber, which is termed the 
** bone-hole," where they lie, and in time become dry by a process of 
spontaneous heating. They remain there until the bone-hole is filled 
and requires emptying. The bone-hole is usually sufficiently capacious 
to hold a week or ten days' working, sometimes more. When bones are 
boiled at manure works or at soap works it is common to dry them in a 
chamber by the same process. 

The best long bones are, after boiling, reserved for making bone 
buttons and bone handles of various kinds ; and to preserve their white 
colour they are thrown into a tank of cold water as soon as they are 
taken from the boiling pans. 

At ordinary bone-boiling establishments the residual liquor, although 
containing more or less gelatin, is run off into the drains. But in esta- 
blishments where size is made, the gelatinous liquor, obtained by the 
prolonged boiling, is drawn off by a tap from the lower part of the 
boiler, and is subsequently boiled down to the requisite consistence, 
either in the same or another similar boiler, from which it is usually 
drawn off into casks for sale. 

Bone-boiling, as ordinarily carried on in large bone-boiling establish- Effluvlum- 
ments, is often a cause of considerable annoyance to the neighbours. ° ^^* 
In small establishments where fresh butchers' bones are used for making 
dripping, or where heads of oxen are used for making potted meat, and 
the bones are subsequently boiled for size making, the nuisance is at its 
minimum. But large establishments where several tons of bones are 
boiled daily for subsequent use in manure making, or to obtain fat for 
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Gkibriel Scott 

G. Lockyer and 
Sons. 

H. & T. Proctor - 

Harris 
Seaborne - 
Hunt 

Morris and Griffin 



Walker - 
HaU 

Packard & Co. 



Vickers and Son - 

S. Smith - 
Phillips - 

E. Cook - 

? - 

Proctor and Ry- 

land. 
Burrell - 
J. Poynter and 

Son. 



Locality. 



Other Busiiieases or 
Proceaaes conjoined. 



Belle Isle. 
St George's Soath- 
wark. 
Do. 
Deptford - 



Korsling, South- 
ampton. 
Bristol - 



Bristol - 

Stratford - 

Do. 
Bow Bridge 

Wolverhampton - 



Not ngham. 
Do. - 

Bramford, Ipswich 



Manchester 

Do. - 
Leeds 

Bow Bridge 

Near Portsmouth - 
Birmingham 

Newcastle-on-Tyne 
Greenock - 



Stuff-melting. 

Do. 
Mannfiicture of animal 

charcoal and sulphate 

of ammonia. 
Manufacture of artificial 

manure. 
Manufiicture of animal 

charcoal and Buljriiate 

of ammonia. 
Manu&cture of artificial 

manure. 
Fat-melting. 

Do. 
Manufacture of artificial 

manure. 
(Steaming), mannfac- 

ture of artificial 

manure, and sulphuric 

acid. 

Potted meat making, 

size making. 
(Steaming), manuSac- 

ture of artificial 

manure. 
Manu&cture of size, 

soap, afid manure, &c. 
Bone button making. 
(Bone steaming), m:uiure 

making. 
Fat - melting, soap 

making. 
Pig-keepmg. 
Manufacture of artificial 

manure. 

Do. 
(Steaming), manufiic- 

ture of animal char- 
coal and sulphate of 

ammonia, 

making, &c. manure 



Botchers' bones, bones of horses and domestic cattle, and domestic 
refuse bones from the stores of what are called '^ marine store dealers^" 
are boiled in several kinds of establishments with a double object, 
viz., 1st. For the extraction of the fat they contain ; 2nd. To pre- 
pare the bones for further trade applications. Hence we find bones 
boiled in establishments where nothing but bone-boiling is carried on, 
or where only the rendering of butchers' fat or kitchen stuff is con- 
joined with it ; in soap works, manure works, knackeries, manufac- 
tories of bone buttons, &c., animal charcoal manufactories, dripping- 
makers' establishments, or establishments for size making, &c. In 
some of these places any bones are "boiled indiscriminately ; in otherg 
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onlj bones of a selected kind are boiled. Equally varied is the app.No.6. 
extent to which the process is applied in different kinds of establish- on EfflnTToiu. 
xnents. In bone-boiling establishments par excellence 20 or 30 tons are ^iaaooet, by 
boiled in the course of a week. In some small establishments, where ' '^^^ 
selected bones are boiled in preparation for some special future applica- 
tion of them, only a ton or two, perhaps, are boiled in the course of a 
week. Hence, too, it arises that the mode of boiling and the duration 
of the boiling differ in different establishments, and that in some a 
process of steaming under pressure is preferred to one of boiling, as 
on the whole more suitable. 

Bones are not often boiled in the open air. The process is usually Process. 
conducted under a shed or within a closed building. They are usually 
boiled in large iron pans or boilers, or tanks ; sometimes quite open, at 
other times provided with a lid. Heat is applied either by a fire 
beneath the pan or by perforated steam pipes introduced to the bottom 
of the pan. The long bones of the larger animals which contain marrow 
are first sawn through, usually with a circular revolving saw, so as to 
separate the ends from the shank and to open the central cavity con- 
taining the marrow. Sometimes the shanks are split with a hatchet or 
sawn along their whole length. Shorter bones and flat bones are 
usually simply sawn across. When the boiling has been carried far 
enough, and all the fat is believed to be extracted, the fat is skimmed 
off. 

Thus far the process is similar in all works where bones are boiled in 
boilers or tanks. But the duration of the boiling is not always the 
same. Where the object is merely to extract the fat from the bones and 
to prepare them for bone-manure making, a few hours' boiling suffices ; 
but when there is in view the further object of making size from the 
bones, the boiling is, with occasional additions of water as it boils away, 
continued for four or five days and nights. The subsequent dealing 
with the boiled bones and liquor also varies with the object in view. 
Thus at the ordinary bone-boiling establishments it is customary to 
discharge the boiled bones into ar brick chamber, which is termed the 
'' bone-hole," where they lie, and in time become dry by a process of 
spontaneous heating. They remain there until the bone-hole is filled 
and requires emptying. The bone-hole is usually sufficiently capacious 
to hold a week or ten days' working, sometimes more. When bones are 
boiled at manure works or at soap works it is common to dry them in a 
chamber by the same process. 

The best long bones are, after boiling, reserved for making bone 
buttons and bone handles of various kinds ; and to preserve their white 
colour they are thrown into a tank of cold water as soon as they are 
taken from the boiling pans. 

At ordinary bone-boiling establishments the residual liquor, although 
containing more or less gelatin, is run off into the drains. But in esta- 
blishments where size is made, the gelatinous liquor, obtained by the 
prolonged boiling, is drawn off by a tap from the lower part of the 
boiler, and is subsequently boiled down to the requisite consistence, 
either in the same or another similar boiler, firom which it is usually 
drawn off into casks for sale. 

Bone-boiling, as ordinarily carried on in large bone-boiling establish- EfflaTlum- 
mentSy is often a cause of considerable annoyance to the neighbours. ° ^'^ 
In small establishments where fresh butchers' bones are used for making 
dripping, or where heads of oxen are used for making potted meat, and 
the bones are subsequently boiled for size making, the nuisance is at its 
minimum. But large establishments where several tons of bones are 
boiled daily for subsequent use in manure making, or to obtain fat for 
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the manniactare of soap, bare over and over aigaiii bean laade the 
Biibjeet of comfilaintB, and have required the interference of local 
anthoritieft for their regulation and amendment.. The disagreeable smell, 
may extend for 100 jards or more around the works, acoording to the 
direction of the wind« 

The sourcea of nuisances from bone^boiling establishments may be 
one or more of the f oUowing : — 

lat^ The reception and retention on the premises, especially in the 
open air, of stale or semi-putrid bones, such as are supplied £rom marine 
store dealers, who purchase them in driblets from private hooses in 
London and other large towns, and themselves retain them nnitiL a 
sufficient bulk has accumulated to render it worth while to send them 
away. 

- 2nd. The process of boiling. Where fresh bones from the butcher 
are boiled, the steam which issues has merely a brothy odour, which, 
although not nauseous, is sufficiently unpleasant, if pretty constant or if 
it is frequently blown by the wind into the windows of ad|oining 
dwelling-houses. But when the bones are stale or putrid, a naoseons 
character is added to the smell, which may then travel with the wind to 
a considerable distance. This putridity of the bones, and vapour is 
more Hkely to happen in the summer time than in the winter season, 
and it is in hot weather that such a smell as this is least readily tolerated. 
Similar steam is given off when the charge of boiled bones is removed 
hot from the boiler. 

drd. But the principal source of nuisance in ordinary bone-beiting is 
the effluvia from the bone-hole. When recently boiled bones, are 
heaped together they heat from superficial decomposition, and iaige 
volumes of steam having a very offensive musty ammoniacal odour. rise 
from them. This steam fiUs the bone-hole or chamber to such an extent 
that it stings the ^es and nostrils of a person entering it^ when bones 
have been lying there for a week or longer. The vapour escapes frx>m 
the roof, which is sometimes furnished with a skylight which is opened 
to permit its escape, or from louvres i^vided for the same purpoee. This 
ofiensive effluvium travels farther, and is usuaUy more seriously com- 
plained of than that from the mere process of boiling. 

4th. I heard of one small establishment where bones are boiled for 
size, and subsequently thrown into cold water, which had in the summer 
time been made the subject of complaint by the neighbours, on the. 
ground of the offensive smell issuing from a drain down, which some 
liquid from the works had been cast4 It was found that the source of 
the nuisance was the discharge into the drain of the cold water in which 
the bones had beent soaked or cooled, and which had been allowed to 
stand until it had become putrid. 

With the exception of the occasional production of the series of 
temporary functional disturbances referred to in the introductory, part 
of this Report) such as nausea, loss of appetite, a sense of depression, 
and headache, I have not been able to ducover that any scions effiact 
upon health has been occasioned by exposure to the effluvia from booe- 
boiling establishments. 

As respects the mode of preventing or minimizing the several 
nuisances which may arise from bone-boiling works : — 

1st. TheVuisance arising from the reception and storing of stale and 
semi-putrid bones may be obviated by their transmission and storage 
in tarred bags or other closed receptacles, and by their utilisation as 
speedily after reception as may be ; or if the bones are placed in a heap 
in the works, they may be in great measure prevented from being a 
nuisance by covering the hei^ with a tarpaulin. 
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2nd, The steam from the boilers is a nuisance very mueh according apf*No,«. 

to the elevation at which . it is discharged. When discharged at a ^ ^f^ 

considerable height itJtapidly diffuses itself^ and does not usually fall to NuiwmoeBl*^' 

the ground in a sufficiently dense form to create a nuisance. Hence, ^'* ^*'^*"*' 

where practicable, one mode of preventing this nuisance is to boil in a 

closed boiler provided with a channel or flue to conduct the steam into 

a sufficiently tall chimney shaft. At many of the works I have visited 

the boiling, formerly effected by means of a fire under the pan, is now 

effected by means of free steam, and it is said that the alteration has 

resulted in a diminution of the, nuisance. The best boiling aiTange- Deseription of 

ments I have seen are at Vickers! soap and manure works, at Miles. ^^^J^^^^^^ 

Platting, Manchester. Messrs. Vickers are very earnest, and take an Manchester. 

interest in endeavouring to carry on their offensive trade without 

creating nuisance. At these works they make bone size, so that the 

boiling of each charge is prolonged to four days and nights. The 

following description of their plant and an*angements may therefore 

be useful. The bones which they receive are principally from the 

butchers, marine store dealers, and horse slaughterers. The bones first,- 

undergo a rough crushing. The boilers consist of five square, covered, 

wrought-irpn vessels, each capable of boiling about 12 tons of bones at 

one diai^. They are arranged in a bank. Each boiler is provided at 

the top with an opening in the cover, about 3 ft. diameter, which. 

opening during the boiling is closed by a door or cover. A sufficient 

quantity of water/ is added to the bones, and the boiling, is effected by, 

close steam. At the end of 15 hours' continuous simmering the fat, 

which by that tipae. is extracted, is removed. The steam is .shut off,; 

sufficient water is added tp bring the fat which floats on the Bui*face 

to near the top o£ the boiler, and it is ladled out through the charging 

opening. This removal of fat is repeated after a further six hours* 

simmeriag, and . then the boiling is commenced for the extraction of the. 

gelatine. When the boiling is completely .finished, that is to say, after 

three .or four days and nights continuous boiling, the liquor is run out 

by a pipe and tap frY)m the lower part of the boiler into another similar 

boiler at a lower level, heated in the same way, and here it is boiled 

down to the required consistence for siae. Jt is then run off by a pipe 

into shallow iron yats, which are 8 or 10 inches deep, to cool and 

gelatinise. This size, it is said» is that used by dyers, and for stiffening 

calico goods* No alum is used, since it would render the size, it is said, 

unfit for the use to which it is to be applied. The charge of boiled 

bonee, after running off the liquor from the first boiler, is drawn out by 

an opening in the side of the boiler, which during boiUng is kept closely 

fastened up by a door fitting accurately and secured by some clamps. 

The steam from both the bone-boilers and the size-evaporating pan is 

carried off by a wide pipe fitted to the cover of each, and communicating 

with a flue which, after passing by the end of the flues from the steam 

boilers, conducts it, together with the highly heated gases froin these 

flues, into a chimney stack 210 feet high. The draught from this 

chimney is sufficiently great to cause a strong in-draught into the 

boilers whenever any of them are opened. The bones are drawn hot 

from the boiler, and are conveyed to a bone shed in another part of the 

premises. More or less disagreeable steam must be given off during 

this part of the process ; but ti^e sheds and buildings are very capacious 

and lofty, so that any steam diffused tiirough them from this cause is 

well diluted before it reaches the outside atmosphere in the street. The 

steam from the actual process of boiling, however, is thoroughly disposed 

of. At these works about 80 tons of bones are boiled per week. Method at 

At Hunt's bone works, at Bow Bridge, the boiling is effected by free Hunt's works at 

Bow Bridge. 
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Bteam in long open tanks arranged in ^a loftj chamber, which is closed 
up, and the vaponrs discharged into it are drawn off (as also from the 
chamber where the boiled bones heat and dry and from all other parts of 
the works) by means of a powerful fan, and are 'passed together with 
the rest of the vapours, first, through a shower of water and then through 
a fire, on their way for final discharge by a tall chimney shafL This, 
too, is very effectual, and moreover obviates any nuisance from the dis- 
charge and drying of the boiled bones. 

In small establishments where a fire under the pan is used, and no 
tall chimney is available, endeavours are oflben made to lessen the 
nuisance by covering the pan or boiler with a wooden cover, or close- 
fitting hood, having a portion in front hinged so that it can be raised 
for observation of the process, or for stirriug the contents of the pan or 
removing fat. From the space between the boiler and the cover or hood, 
a fine conducts the steam into the ashpit of the fire beneath. The 
ashpit is provided with a close-fitting door, so that all the air required 
by the fire must enter beneath the lid, pass over the surface of the contents 
of the pan and cany the steam with it through the fire to the chimney. 
This arrangement, which is similar to that described and figured as in 
use for fat-melting (Fig. 4, p. 203), sometimes answers the required 
purpose pretty well, but the difficulty I have experienced with it in my 
own former health officer's district at Islington has been that of ensuring 
its proper use. Unless the master's eye is continually on his workmen, 
they are apt to leave the ashpit door open to improve the draught (as 
they fancy), or they allow the ashpit and the space in which the door 
moves to become choked up with ashes, or they take or break off the 
door altogether. Other dilapidations also readily occur and yfhoUy 
destroy the efficiency of the apparatus. This arrangement is too much 
under the control of the workmen. Besides there is no provision 
against nuisance when the charge of boiled bones is removed. At 
Harris' establishment at Stratford, where free steam is used, the boilers 
are covered and the steam is drawn off by a fan to the boiler firee. As 
a remedy for the nuisances sometimes arising, although only temporarily, 
from the discharge of the hot boiled bones, it has occurred to me to 
suggest that in some cases the bones might be left to cool in the pan for 
a time before discharge, or that an extension of the practice (adopted in 
the case of the best shank bones) of throwing them into cold water 
might be practicable. But there may be practical objections to both 
these suggestions. 

The practice of extracting the fat from bones by steaming instead of 
boiling them is adopted at some works. While this is applicable to the 
requirements of some establishments, as for instance, where the bones 
are required subsequently for manure making, it is clearly not applicable 
to all establishments where bones are now boiled, on account of the 
condition to which the bones are reduced. This method is in use at 
Morris and Griffin's works (superphosphate works), at Wolverhampton, 
and at Packard's superphosphate works, Bramford, Ipswich. At Morris 
and Griffin's the steamer (Plate 8) consists of a strong iron cylinder 6 feet 
long by 3 feet 6 inches in greatest width. The bones are introduced at 
the top and removed at the bottom by hinged doors, which are closely fixed 
down during the steaming. Superheated steam (about 286° Fahr.) Is 
thrown in, and in the course of 40 minutes all the fat is extracted. The 
steam is then shut off, and the steam remaining in the boiler is let off into a 
condensing chamber. Half an hour later the fat is drawn off by a tap at 
the bottom of the cylinder. The door at the bottom of the cylinder is 
opened and the bones are allowed to fall upon the paved fioor below. As 
the bones cool they are seen to be covered with a sort of varnish of gelatin. 
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Thej are much more brittle than bones boiled in the ordinary way, and Afp. No. 6. 
are more easily ground. They are in a condition to grind immediately, q^ BflJUII^um- 
so that the bone-hole or storing chamber is dispensed with. Several Nuiaanoes, by 
obvious advantages attach to this process. At these works the cylinder ^'' ®*^^'^- 
18 capable of steaming at one charge 2 tons 6^ cwt. of bones, which 
yield 87 or 88 lbs. of nit to the ton. This apparatus was the subject of 
a patent by Mr. Fuller, of Monis and Griffin's works (No. 893, March 
29, 1865). 

At Proctor and Ry land's manure works in Birmingham a strong iron Method at 
cylinder is in use, in which the bones are first boiled with water by means ^i^'s'i^orks, 
of free steam thrown in for the extraction of the fat, and subsequently Bumingham. 
steamed for the extraction of gelatin. (Plate 9.) There are two such 
cylinders, each capable of boUing at one time six or seven tons of bones. 
At the upper end of the cylinder is a short neck surrounding the charging 
opening which is capable of being closed down with a close-fitting 
cover, and at this part the steam pipe which descends 4o the bottom 
of the cylinder enters, and the waste steam pipe passes out. At the lower 
part of the cylinder is a wooden false bottom to support the bones, and 
opposite to it on one side a man-hole (with close-fitting door) by which 
the boiled bones are finally removed. Entering at the side there is a pipe 
by which cold water can be thrown in from a cistern above ; and at the 
bottom there is a pipe for drawing ofi* liquid matters. This pipe has 
two branches with appropriate taps ; one branch leads to a drain and the * 
other to a tank. The bones are first boiled with water by the agency 
of free steam ; when sufficiently boiled the steam is turned off* and time 
is given for the fat to separate, and then cold water is thrown in below 
to raise the fat to the level of the charging opening, where it is run down 
a pipe into a receiving vessel below. The water is then run ofi^ into the 
dnun, the top cover fastened down again, and the bones are steamed at 
a pressure of about 50 lbs. to the inch for extraction of gelatine. After 
some hours the gelatine is run off into a tank and the bones are drawn 
out by the man- hole near the bottom of the cylinder. All waste steam is 
passed ofi* by a pipe above, which after a long course through the works 
(during which course some of the steam becomes condensed), dips some 
18 inches into an underground tank of water — the same tank which will 
be described (p. 278), and figured (Plate 16), in describing the arrange- 
ments for manure making on the same premises. The gelatine is used 
for admixture with some kinds of manure. This arrangement obviates 
all nuisance from the actual boiling and steaming ; but the bones sub- 
sequently removed to the bone sh^ heat and give off offensive vapour, 
although apparently not so much as bones boiled in the ordinary way 
The bones are discharged in a friable condition, but not in so friable 
a condition as from Fuller's patent cylinder. 

I have already described Mr. Dole's arrangement under the head of 
fat-melting (p. 200). The arrangements at Mr. Adams' knackery, in 
Birmingham, described and figured (Plate 6, p. 193) under the head 
of " Boiling of flesh, Ac," is well adapted to some kinds of bone boiling. 

3rd. In some smaller bone-boiling establishments I have seen attempts ^^^ ^^ 
made to obviate the bone-hole nuisance by carrying a pipe from the upper avoiding the 
part of the chamber into the chimney of the estoblishment ; but as in nSgJJJ^^®" 
none of these instances has the chimney been such as to cause a sufficient 
draught, all such attempts have been failures. At Harris's establish- At Harrig* works, 
ment, at Stratford, the bone-hole is a close brick chamber from which Stratford. 
at the roof there is a channel leading to a fan which draws air through 
the chamber, and sends it with the ammoniacal vapours through the 
boiler fire. This appears to have been fairly successful. At Hunt's bone j^^ Hunt's works, 
works, at Bow Bridge, where in former years the spontaneous heating of Bow Bridge. 

41172. Q 
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App. No. 6. explaining the method of condensation will be first to describe that m 
On EfflnviuiD- luc at the most perfect works (so far as the prevention of nuisance is 
Dr^SSSd^^ concerned) that I have visited, namely, those of J. Poynter ait 

Greenock, and then to point out some modifications I have observed at 
other works. Plate 10 is a plan of the apparatus in use at Mr. Pojnter's 
works. The pipes ascending from the retorts to above the level of the 
bank bend downwards, and dip into a wide iron pipe running hori- 
zontally about a foot above the bank, and containing water. This 
corresponds to the hydraulic main in ordinary gasworks, and in it the 
first deposition of the condensable matter of the vapours takes place. 
The vapours next pass by the pipes A A to a continuous condenser B 
similar to that used in gasworks. It consists of a series of iron pipes 
arranged in pairs communicating (like syphon pipes) above and opening 
below into receivers or boxes, into which the condensed liquids fidl, and 
where they collect These pipes are freely exposed to the cooling opera- 
tion of the external air. From the last of these pipes the gas, still 
containing condensable vapours, is conducted through two coke scrub- 
bers C C or cylinders packed with coke, through which is made to 
trickle down n*om a box E above, either water or ammoniacal liquor 
pumped up to it from K which is a well of such liquor below. The 
well K receives ammoniacal liquor from the scrubbers, and the liquor is 
thus made to circulate through the scrubbers until it has attained the 
desired strength. The gas after being thus washed passes away by the 
pipe D to be further detdt with elsewhere. The liquors (bone-oil, and 
ammoniacal liquor) condensed in the continuous condenser are first 
received from it in a deep narrow square vessel F, where the first 
rough separation of the one from the other takes place, the bone-oil 
coming to the top snd the ammonaical liquor sinking to the bottom » 
Tho liquids here are prevented from rising above a certain height by 
an arrangement for drawing off these two products separately. The oil 
is allowed to flow off at the surface by an inch pipe W to a tank or 
barrel V sunk in the ground, while the liquor runs away by a wider 
pipe G which is bent like a syphon and dips into the liquor below the 
oil, the top of the syphon being at the same level as the pipe which 
carries off the oil. This pipe conveys it into a receiver H. This am- 
moniacal liquor still contains a large quantity of oil, and to separate 
the latter more completely the liquor is next pumped through the pipe I 
into a subsiding vessel M (in this instance a long cylindrical boiler)^ 
having taps at one end, for drawing off the oil. The oil is from time to 
time drawn off into the oil tank Y, and the liquor is pumped out by 
means of the pipe X which extends to the very bottom of the tank 
through the pipe L into the still N. But the oil in the ta^k Y contains 
ammonia which it is worth while to recover. It is, therefore, pumped 
from Y into another tank a placed above the receiver H, and steam is 
thrown in by the perforated pipe 6 so as to wash out the ammonia. The 
bottom of this tank falls in the centre, where the liquor deposited from 
the steaming collects, and where it may be drawn up by the pipe c 
either into a barrel d for conveyance to the still or into the receiver H. 
The position of the pump by which all the pumping is performed is 
shown at J. 

At Torr's works at Deptford the arrangements for condensation are in 
most respects similar. There is a continuous condenser, but both before 



held orer the mouth of a vessel containing it rapidly acquires the dark reddifih-puiple 
colour which is characteristic of the pyrrol of Rnnge. Acids agitated with the oil 
extract the bases it contains. Alkalies extract an acid oil and a considerable quantity 
of hydrocyanic acid. 
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PLAN OF APPARATUS JN USE AT 
J. POYNTER & SONiS. BONE WORKS. 
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the vapours enter it and also after leaving it they are passed through App.Na o. 
washers or tanks containing water. There is no coke scrubber. The on Effluvium- 
condensed matters from these condensers, washers, and the hydraulic Dr^^SSSSd^^ 
main are collected in an underground tank provided with a pump, where 
the separation of oil and liquor takes place, and from which, hy raising 
or depressing the pump, tar or liquor can be separately pumped up at 
pleasure. 

At 6. Lockyer's works at St. Philip's Marsh, Bristol, there is no 
continuous condenser, but the vapours are condensed by passing them 
through a series of five washers or deep closed vessels containing water. 
In the interior of each of these vessels is a projecting shelf beneath 
which the vapours are introduced, and under which they have to travel 
in contact with the water to escape at the upper part of the retort, round 
the edge of the shelf, into the space above. In these tanks the oil 
collects above, while the ammoniacal matters are taken up by the water 
below, and each is run off separately at appropriate levels. 

At Lockyer's works at Temple Back, Bristol, the arrangements for 
condensation are similar, but here the vapours only pass through four 
washers, and onlv two of these are shelved. 

I propose to describe the utilization of the oil and liquor presently. 

At McFarlane's works, which are small works at Biediland near 
Paisley, the condensation arrangements are rough, and consist of a 
oontinuons condenser of salt-glazed ware, firom which the vapours are 
passed into a small vessel containing water and sulphuric acid. 

At D. Arthur's works near Greenock, also small works, other busi- 
nesses are conjoined with that of the manufacture of bone-black, the 
principal of which are horse-slaughtering and manure-making. There 
is no hydraulic main. The oil and liquor are condensed by passing the 
i^pour through a worm condenser, and are then run into an open pan 
where horseflesh is boiled for manure. 

4. The gas which remains after all condensable matters have been 
condensed is used either for lighting purposes, as at Terr's and Poynter's 
works, or for burning as fuel in the boiler fires, as at Lockyer's in St. 
Philip's Marsh, Bristol. In other works it is allowed to escape. When 
used for lighting purposes it is purified from carbonic acid by passing 
it through an ordinary gas lime purifier in its way to the gas-holder. 

6. The utilization of the char-dust and of the oil for the manufacture 
of an artificial manure will be described when the subject of artificial 
manure making is under consideration. 

The manufacture of sulphate of ammonia from the ammoniacal liquor Manuflusture oc 
is mostly effected as follows : — 1. The liquor is run into an open tank miiphato of 
lined with lead, and brown sulphuric acid is run into it in a small stream *™°***°"- 
until it is saturated. During this process more or less bone oil, dis- The ordinary 
solved in the liquor, separates and forms a scum upon the surface, the P™'®"- 
liquor rises in temperature, and watery vapours smelling strongly of the 
oil is given off. 2. When saturated, the solution is transferred by 
pumping (if the tank be sunk), or by running off (if it be raised), into 
tanks or pans, where it is boiled down either by a fire beneath or by 
close steam. During this boiling large quantities of offensive steam 
arise, and in part condense as an oily matter upon the inside wails of 
the building, upon rafters, &c. The sulphate is scooped out with a 
perforated scoop and set aside to drain. It is of a brown colour and 
only fit for use in manure making. 

At Poynter's works at Greenock the method in use is far preferable Prooenat 
to that which has been just described. The liquor which, under the Poynter's woriss. 
scrubbing arrangement in use, is strongly charged with ammonia, is 
introduced into a stUl N and distilled by steam in^oduced by the pipe P, 
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and the vapours are conducted through O into a lead-lined pan, or tank Q, 
containing water mixed with sulphuric acid, which is supplied out of 
an add tank R from time to time as may he requisite to maintjun 
constant excess of acid. As the^liquor in the pan hecomes super- 
saturated with sulphate, the salt which is then deposited at the bottom is- 
taken out with a perforated scoop and laid aside upon the traj T to 
drain; the mother liquor draining from the salt runs into the tubs 
U and U, from wfaicJi it is returned to the saturator. It is l^s 
coloured thui any sulphate I have seen made in works where the ordinary 
process is foUowed. The vapours given off in the process of saturation 
also are less offensive at these works than at the other works I have 
seen, and are not allowed to escape into the building. The saturator is 
provided with a wooden cover having a sliding door which can be 
c^ned for purposes of manipulation, and from the space between the 
cover and the pan a pipe S conveys the vapours to a chinmey shaft, the 
pull from which causes a current of air to pass in at the door and 
crevices of the cover and over the surface of the liquor. 

The bone oil is variously dealt with. At some works it is put into 
casks and taken away by persons who purchase it ; or it is burned as 
fuel, or mixed up with other matters in the manufacture of arti^cial 
manure upon the premises. At Poynter's works a part of the oil is 
used for manure making, but the greater part is pumped into an elevated 
tank a, from which a small pipe e conducts it, as it is wanted, to the 
boiler fire, into which it is blown as a spray by means of a jet of steam 
eonducted by the pipe f to g where it issues at right angles to the 
opening of the pipe, at the furnace mouth. This arrangement for 
burning the oil and thus economising fuel apparently answers its purpose 
very well. 

The effluvium nuisances arising from animal charcoal works depend 
mainly upon the escape of the vapours of bone oil and ammonia, but 
partly upon the associated processes, such as bone boiling and manure 
making. The odour of the bone oil and ammoniacal vapour is distinc- 
tive and very offensive. It will travel under &vouring circumstances 
to long distances : the inspector of nuisances at Bristol tells me that 
the nuisance from the works in that neighbourhood is sometimes per- 
ceptible at a distance of one or even two mUes from the works. I have 
myself been strongly impressed with the odour at a distance of a full 
hfdf mile. Beyond the ordinary functional disturbances occasioned by 
the impression made upon the senses by the offensiveness of the efBuvia, 
I have not, however, been able to discover that the effluvia have proved 
injurious to the health of those exposed to them. 

Omitting further allusion here to the nuisances dependant upon the 
process of bone boifing, manure making, &c.» all of which will be con- 
sidered in their proper places, and restricting myself to those which 
arise from the processes of distillation and the making of sulphate of 
ammonia, the following may be mentioned as the ordinary sourcea of 
effluvium nuisances from such works as these :-*- 

1. An escape or leakage of offensive vapours from the retorts and 
condensers may occur when the covering of the mouths of the 
retorts is from any cause imperfect, or when there are dilapi- 
dations of the condensing ]>lant of a nature to permit escape. 
Where a large number of retorts are connected with one 
hydraulic main and condensing arrangement, and especially if 
the gas has to overcome water pressure in the oonrie of the con- 
densation, such leakage is more likely to occur than under the 
opposite circumstances, if the passage oi the gas from the retorts 
1^ not assisted by the use of an ezlnutfting engine. 
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2. The drawing of the charge. As soon as the retort mouth is 'App.Ko.e. 

opened, and while the charge is being drawn, a gush of partly on Effluvium- 
ignited vapour arises into the retort house, and escapes from the Nuuanoes, by 
openings at the roof into the air outside. ^' ^*^"*' 

3. The escape of pungent ammoniacal vapours from beneath the edges 

of the covers of the coolers up to the time when thej maj be 
effectuaUy luted down. 

4. The escape into the external atmosphere of the gas not fully 

purified from its condensable constituents. This is most likely 
to occur in works where the gas is not collected and utilized. 

5. The evolution of bone oil vapour mixed with watery vapour 

during the process of saturation of the ammoniacal liquor with 
acid, and during the process of boiling down in the manufacture 
of sulphate of ammonia. 

6. Leakages about apparatus provided with the object of disposing of 

such last-named vapours. 
Nothing but the exercise of great care, especially in details, will 
prevent such works as these being a nuisance. Nevertheless, I am 
satisfied that the nuisances are such as may be easily reduced to a 
minimum, or prevented altogether; and it is to the interest of the 
manufacturer thus to reduce them, since they represent a loss to him 
commensurate with the annoyance to his neighbours. 

1. It is most important that the provision for condensation shall not Modes of pro- 
be in detect of what ought to be provided for the number of retorts in nu?S2Se§ 
use at any one time. Where, from the mode of condensation used,* 

or from any other cause, the flow of vapour is likely to be retarded, or 
not to be sufiiciently free^ an exhausting or air pump arrangement should 
be added to the apparatus. Of course it is essential that the lutings 
shall be effectual, and that the plant shall be generally in such a 
condition as to avoid leakages. 

2. J have seen nowhere any means in use to prevent or lessen nui- 
sance from the escape of vapour during the drawing of the charge. Mr. 
John Thomson, now the manager of the Sankey sugar works at Earles- 
town, in Lancashire, informs me, however, that when he was connected 
with some works of this kind in Calcutta some years ago, he devised, 
und had for many years in use there, an apparatus which greatly 
expedited the process of emptying the retorts ; and in this way he was 
enabled to reduce the amount of vapour given off. This consisted of a 
plate of iron one quarter of an inch thick, shaped so as to slip easily 
into the retort, and fitted with a long iron handle. The lower edge of 
ihe iron disc was made to fit the bottom of the retort, so that in pidling 
it out it would scrape everything before it, but in other parts of its 
circumference it was not made to fit the retort accurately. The handle 
consisted of a strong iron rod, made especially strong at the further 
end where it was turned up and riveted along the whole diameter of the 
face of the disc. It was sufficiently long to reach from the disc, when 
pushed up to the end of the retort, to the back of the retort door. Here 
it was provided with an eye. The rod or handle was thus made to lie 
within and along the whole length of the bottom of the retort. Before 
charging the retort, the disc was pushed in until it was brought quite 
to the further end ; the retort was then charged, shut up, and fired in 
the usual way. The charge was drawn thus : immediately the door of 
the retort was opened, the workman passed a hook at the end of a long 
handle through the eye of the rod, and, with the assistance of another 
workman, drew forward the disc which scraped out before it the whole 
contents of the retort into the iron box provided to receive them. This 
was the work of only a few seconds; the retort door was instantly 
replacedi and a little soft day was swept round the margin as luting. 
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3. There should be no delay, as soon as a cooler is filled^ in lating 
down the cover. The ordinary practice is to put on the cover at once, 
and then to wheel the cooler to the outside of the retort house before the 
cover is luted down ; and I luive seen a row of such coolers left to 
stand outside for some time until it was convenient to the workmen to 
lute them all down consecutively. I see no good reason why th<) luting 
should not be done in the retort house immediately the cover is fixed in 
its place. 

4. The gas should never be allowed to escape into the atmospliere. 
It should be collected in a gas holder, and utilized in some way. 

5. Owing to the ready condensability both of watery amraoniacal 
vapour and bone oil vapour, and the combustability of the latter, there 
can be no difficulty in preventing the nuisance that arises in the ordinary 
process of saturation and boiling down. The tanks^or pans might be 
covered with an iron hood or cover capable of being partially raised or 
opened when requisite, from which a pipe might lead to a worm con- 
denser or other cooling apparatus, terminating in a close box or receiver, 
from which another pipe should lead to a furnace fire, where the un- 
condensed vapours may be consumed. But the first essential of nuisance 
prevention is the previous thorough separation of the oil from the 
liquor in the earlier stages of the work. The more free the liquor be 
from admixture with oil, the less will be the nuisance, whatever method 
of making sulphate may be adopted ; and too much pains cannot be 
bestowed in effecting the separation perfectly. To the fact of such 
pains being taken at Poynter's works must be attributed, I think, much 
of his success in preventing nuisance from this part of his work. But 
in other respects his process is far preferable to the ordinary one, 
although it might be improved, as it appears to me, by the substitution 
•for his saturation pan of the curtained Faturator, now largely used in 
works where gas liquor is used as the source of the ammonia, and by 
condensing the vapours that issue, conducting such as are not condensable 
through a fire, where they would be burned up. 

6. It is scarcely necessary to say that leakage from dilapidations of 
the plant, and in the flues and conduits for vapours ought not to be 
permitted. 
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The most important of the uses to which bone charcoal is applied in apf.Ko.'6. 
the manufacturing arts is its use for the decolouiisation of synip in sugar on Bffluvium- 
refineries. At these establishments a filtered solution of raw sugar is Nuisances, bj 
passed through large vats or cyliuders (kept warm by appropriate ^' ■^"^'^* 
means) containing bone charcoal in the crushed state described in the {^^^ SSff**' 
last section. In passing through the chai*coal the syrup parts with refining. 
colouring matters and some other matters also, such as gummy and 
albuminous substances, saline matters, especially calcic salts, and pro- 
bably also some acid matters, organic and inorganic, as well as some 
of the sugar itself, which matters are retained by the char. Of 
these matters the char can only take up a limited quantity, so that while 
the earlier portions of syrup run through pass out absolutely colourless, 
the subsequent portions pass out more or less coloured, the colouration 
increasing gradually until the time arrives when the manufacturer finds 
that the charcoal has ceased to purify the syrup sufficiently for any of 
his purposes. This time usually arrives after about two days continued 
use, at some works even within a much shorter time. But it has been 
found that the purifying properties of the char may be restored by 
rebniming it. It is this process of rebuming or revivification which I 
am now about to describe. 

Before the char is reburned it is necessary to wash it thoroughly to procen. 
recover from it as much as possible of the sugar it has retained. With ^^J^*"^ 
this object hot water is run through it, as it lies in the charcoal cistern, 
this washing being continued so long as sugar is recoverable in sufficient 
quantity to be of value to the manufacturer. The sweet water thus 
obtained contains not only sugar but also some of the organic and saline 
impurities which had been removed from the syrup. The water is 
di'ained away, and the char is then ready to be taken out and reburned. 
After draining, however, it still contains about 20 to 2o per cent, of 
water, and is quite damp to the hand. 

The practice of washing the char, after its removal from the cylinders, 
with hydrochloric acid, with the object of taking out lime, appears, so 
far as I have been able to learn, to be rarely adopted in this country. 
But when the washing with hot water is performed too slowly the weak 
saccharine solution which results is apt to acetify, and this produces a 
similar result, which is i*ecognised by the solution being opaque when it 
is run off. I am informed that this acetification is more likely to occur 
when the char has been in use for too long a time, and in old more 
readily than in new char. New char will often give off liquors smelling 
of sulphuretted hydrogen when the sugar refined is acid. Aceti- 
fication will also occur under conditions of a sugar refinery which 
are little understood, but over which the managers are said to have 
no power of control. Also when imperfectly washed char, which 
after drainiifg may stiU retain sweet water, is allowed to stand for 
some indefinite time before being reburned (not being reburned quickly 
after washing), it is apt to ferment and acetify. This fermentation is 
regarded as a benefit to the char, serving to open the char by 
removing matters within its pores which mere washing will not remove. 
It is mentioned in works upon the subject as one of the processes of 
revivification, and is said to be practised in some British factories. 
Sometimes the char is sent away from the premises to be reburned 
elsewhere ; but in nearly all instances it is reburned upon the refining 
premises, a part of which is devoted to this process. 

At all the works that I have visited I have found in use one of the 
two kinds of rebuming apparatus that I am about to describe^ or some 
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modification of them ; the modificationsy however, not being, for the most 
part, of a character to affect the subject matter of this report. 

1. The pipe or tubular kiln or rebumer. Messrs. McLean and Angus, 
engineers of Greenock, hare been good enough to fumiab me with a 
drawing of the ordinary form of this apparatus (Plate 11) which will 
assist me in describing it. Each reburner consists of a series of 64 iron 
pipes of the shape shown in the drawing, antinged in two banks or groups 
of 32 each on either side of a central fire, the whole being riused npon 
iron columns which being hollow are made to serve as fines. The fiame 
from the fire plays among these pipes, and its direction, &c. are regulated 
by appropriate dampers. In the brickwork enclosing the pipes there is 
opposite each group an iron plate A., with an arrangement for viewing 
the state of ignition of the seveitJ rows of pipes. Beneath each of the 
six rows into which the pipes are distributed is a narrow iron box 
fredy exposed to the air, and serving as a oooler for the rebumed char. 
A slide valve at B. permits the discharge into the cooler of the lower 
portion of the contents of the pipes from time to time, the coolers 
being emptied below upon the fioor, or into appropriate vesseb 
run in below them. The top of the kiln where the open ends of the 
pipes appear as shown in the drawing, forms a staop or platform near 
the roof of the buOding or shed where the apparJEus stands. Upon 
this platform the damp char is placed and heaped up, and there it 
undergoes some preliminary drying by evaporation. Whenever a 
cooler is refilled the char sinks commensurately in the pipes correspon- 
ding to it, and a workman upon the platform at once with a shovel 
refills the pipes to the top. Whatever vapours are evolved Gmm tho 
rebuming escape fi*om the top of the char pipes and pass out of the 
building through openings in the roof. 

Buchanan's rebumer is a modification of the tubular reburner which, 
while it is said to burn the char more equably, provides for the 
collection of the vapours that are given off* Plate 12 showB those parts 
of the apparatus which it is necessary here to describe. The tubes A 
are arranged much in the same way as in the ordinary rebumer. Each 
pipe, however, is double, consisting of a wide external tube a, and a 
narrower internal tube b, and the char, falling from a stage or plat- 
form g above, occupies the space c between the two tubes. The 
internal tube is provided with openings c/ in its circumference at 
definite intervals, and these openings are protected from the ingress of 
char by a louvre-like projecting plate, inclined downwards at an angle, 
from the part of the tube immediately above them. The vapours given 
off during the rebuming pass through these openings into the interior 
of the tube b which above opens, together with other tubes in the samd 
row, into a horizontal channel or flue e which conducts the vi^nrs 
away. The outer tube is made to revolve in its longitudinal axis 
around the inner one. There is also a modification of the cooler /'below, 
which need not be here described. 

2. Revolving cylinders, of which perhaps the best is Brinjes' patent 
reburner. Mr, Brinjes has kindly furnished me with a drawing of this 
apparatus (Plate 13) and with the following description of it. " Fig. 1 

represents a front elevation of the apparatus complete ; Eg, 2 is a 
sectional elevation of the same ; ^g. 3 is a back elevation, and fig;. 4 
a sectional plan thereof. A is the brick setting of the horizontal 
retorts, B and C, each of which receives a circular reciprocating 
or alternating motion of nearly one entire revolution on its longi- 
tudinal axis. The npper retort acts as a drying chamber for fvepariog 
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the charcoal for the recarbonizatioli which takes places in the lower Afp.No.6. 

retort ; and it is contained in a separate brick chamber of its own, q^ sfflj^um- 

which is situated immediately above the roof of the furnace or fire Nuimnoes^by 

** place D, the heat from which^ after circulating round the lower ^' •"wd- 

<^ retort, enters the upper chamber through openings left for that 

** purpose in the roof of the furnace, and then acts upon the upper 

*' retort before passing off to the chimney. E E are passages provided 

** with dampers and leading to the main flue F below. The two 

*^ retorts are provided with a series of internal flanges, a a, at intervals 

** of about 6 or 8 inches, and ledges are formed between the flanges for 

** carrying up the charcoal as the retorts reciprocate. An opening is 

*< made through each flange and all these openings are disposed in a 

** line with each other. In order to cause the charcoal to travel con- 

*' tinnously along the retorts during the process of recarbonizing, an 

'* angled projection, somewhat after the form of a three-sided pyramid, by 

*^ is cast inside the cylinder in each of the intervals or spaces between 

^ the several internal rings or flanges, and exactly in the centre line 

*' of the apenings in those flanges. The two opposite sides of these 

^ projections present reverse angles, both of which direct the charcoal 

** into the next interval or space on the partial rotation of the f etort ; 

** the upper retort is driven direct by a mangle-wheel and pinion 

^ arrangement, G, or other mechanical equivalent ; and this motion is 

** transmitted to the lower retort by means of the endless chain, H, 

'* suspended firom the rear end of the upper retort and passing under the 

'* corresponding end of the lower retort. Both ends of the retorts are 

^ supported upon anti-friction pulleys o c, carried in the transverse 

iming I, bolted to the main supporting column K K. The feeding 

ipper L opens to a flue M, from which the charcoal is shovelled 

hen being supplied to the retorts, the feed being nicely adjusted by 

eans of the sliding door d, worked by a winch handle and screw 

•indie. N is a sliding door, covering an opening in the inclined 

le of the hopper for the purpose of inspecting the interior of the 

tort ; a spy-hole being also provided at O in the stationary front 

ver P, of the lower retort, for the same purpose* The upper 

tort discharges its contents into the conduit Q, which conducts it 

the lower retort, after traversing which it is discharged down the 

>Q B.lnto the closed box or receiver S. From this receiver it passes 

rough the cooler, which consists of a number of long narrow 

issages, T, placed side by side, and having intervening air spaces 

)tween them for the more eflectual cooling of the same. By the 

me the charcoal has traversed these coolers it is sufficiently cool to 

3 exposed to the action of the atmosphere and is discharged into a 

aall truck or waggon, U. The vapours which are evolved during 

e rebuming of the charcoal are carried off by the pipe V,- provided 

ith a throttle valve W, itto the chamber X, communicating with 

e chimney. The entire arrangement is supported upon strong iron 

rders T, resting upon column Z, in the basement." 

hen the reburned char is cold it is sifted, the dust is sent away to 

nnniire makers, or used by the refiner in his " blow-up " pans where 

sugar is dissolved, while the sifted char is returned, with so much 

ir as is requisite to make up for loss by sifting, to the charcoal 

• 

' the most favourable circumstances the vapour that issues from EffluTium- 
>roce8s of rebuming has an odour, usually sweetish and slightly '^'""^^'®** 
matic. I have never observed the odour to be of a character 
^rved the term '< overpowering ** being applied to it, but it is 
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sonietimes suffidentlj pronounced to be very disagreeable. In the 
** Times*' newspaper of June 15^ 1857, I find an account of a trial in 
the Court of Queen's Bench, upon indictment of Fairrie and others for a 
nuisance arising out of the rebuming of animal charcoal at an e3tablish- 
ment in Whitechapel. The indictment was suocessfullj sustained after 
a trial that lasted three days. At these works it would appear from 
the evidence, as published, that the pipe-kiln was in use, and several 
witnesses from the neighbourhood deposed that they were greatly 
annoyed by the offensive vapours, some of them designating the odour 
as ** disgusting," and stating that their health was injured by them, head- 
ache, sickness, vomiting, and difficulty of breathing being the symptooLs 
specially mentioned. The late Dr. R. D. Thomson, a distinguished 
chemist, and at that time one of the Medical Officers of Health in the 
metropolis, stated that he had found by experiment that the gases and 
vapours given off consisted of carbonic oxide, carbonic acid, various 
hydrocarbons, and sulphide of ammonium, acetate of ammonia, and car^ 
bonate of ammonia, and Mr. Redwood, the Professor of Chemistry at 
the Pharmaceutical Society, confirmed him in all these respects. 

At the time of this occurrence (or up to about 16 or 20 years ago), 
blood (just as it came from the slaughter house) was, I am informed, 
universally used by sugar refiners in their blow-up pans, a pailful being 
usually added to the contents of each pan. Now, however, it is said to be 
rarely used, or, if any form of albumen is used, it is one of the inferior 
dark coloured kinds of blood albumen the preparation of which has been 
described at p. 214. When the solution of raw sugar after this admixture 
was filtered, the fibrin of the blood and the greater part of the albumen 
would of course remain within the filtered bags, forming thus one element 
of the *^ sugar scum ;" but some might, and probably would, pass through, 
and certainly the filtered solution would contain the non-coagnlable animal 
principles of the serosity ; and these would be retained in the char when 
the syrup was filtered through it, giving rise to very offensive vapours 
on the char being rebumed. The same thing must happen even now 
when blood or blood albumen are used. When the used char is per- 
mitted to ferment, the acetic acid formed acts upon the sulplndes of 
calcium and iron present, eliminating sulphuretted hydrogen, the odour 
of which is perceptible, and which is given off when the char is rebumed. 
Indeed it has, I am told, now and then happened that the quantity of 
sulphuretted hydrogen given off has been sufficient to cause an explosion 
on a lighted candle being accidentally brought near the top of the cistern, 
when the door at the top of it has been opened. New char also contains 
sulphide of ammonium, and this is given off during rebuming. 

That the nuisance from reburning is capable of being reduced by due 
care to a minimum is shown by the fact that, even in the case of Fairrie 
just alluded to, it was so reduced a few days before the trial commenced. 
Dr. Odling gave evidence to the effect that on June 2 he made experi- 
ments at the works, that at that time there was only a slight smell 
issuing from the tubes, and that the vapour given off did not contain 
either sulphide of ammonium or carbonate of ammonia ; and the late 
Mr. Brande, of the Royal Institution, who experimented at the works 
on June 5, gave similar evidence. And I myself, unexpectedly visiting 
works where tube kilns have been in full operation, have often found 
very little offensiveness in the issuing vapours, certainly no more than 
might well, when diluted by the external air, be tolerated by the 
residents of any neighbourhood, however sensitive. £ven at Macfie's 
Batchelor Street Works in Liverpool, at which blood is used, the vapours 
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proceeding from the ordinary pipe-kilns were not at the time of mj visit j^p. y^.^. 
exceptionallY disagreeable or productive of nuisance ; but at these works ^ „«~t 
▼ery great care is taken in the thorough washing of the char. I have never Nuiaanoes, by 
perceived any ill odours proceeding from works where Brinjes' patent ^' Ballard. 
rebumer was alone in use. 

Whatever ill odours may attach to the vapours must depend upon the 
evolution of sulphuretted hydrogen and sulphides, and the products 
of decomposition of the organic matters, hydrocarbonaceous and nitro- 
genous, taken out of the raw sugar in its passage through the charcoal 
purifiers. The remedies for the nuisance, then, are obvious, and they 
consist: 

1. In the thorough washing of the char before rebuming, so as to 
remove from it as much as it is possible to remove of those matters, 
which by their burning gives rise to offensive efiluvia. At Duncan's 
works mechanical means are in use to hasten the passage of the syrup 
through the char, and the washings, similarly hastened, are continued 
for six or seven hours after the last of the sweet water has been 
removed. The-time that elapses from charging a charcoal cistern to the 
char again going to the rebumer is not more than 35 hours. Ferment* 
ation is thus, as I am informed, altogether prevented. 

2. Means should be adopted for collecting and disposing inoffensively 
of the vapours proceeding from the reburning. When Brinjes' rebumer 
is in use, the vapours are collected as a matter of course, and at the 
Whitechapel works alluded to above (which have since the date of the 
trial passed into theihnnds of Mr. Brinjes), the old pipe kilns have been 
replaced by his cylinders, and no nuisance whatever is occasioned. At 
these works the vapours are conducted first into a long brick chamber or 
fiue 3 feet square internally, and thence into a chimney shaft at a point 
below that at which the furnace fiue enters ; this shaft discharges them at 
a sufficient elevation to prevent any nuisance, and at other works that 
I have visited, I have seen the vapours discharged at once into a tall 
cb imney shaft without occasioning nuisance. Should it be thought neces- 
sary, a means of condensation might readily be added to this apparatus. 
There may be some difficulty in collecting the vapours proceeding from 
pipe kilns, but it is nevertheless practicable. Dr. Odliiig stated at Fairrie's 
trial that the collection had been effected by drawing off the vapours 
accumulating beneath the roof above the kilns by means of a fan which 
drove them into the chimney shaft. At Duncan's sugar works a space 
above each stack of pipe kilns is boxed in with a wooden cover: hot air 
ifl conducted into this space from the fire by means of an appropriate 
flue at one end and passes out at the other end, carrying the vapours 
with it into a chimney. This arrangement is shown in Plate 14. At 
one part of these works there is a common horizontal fiue to receive all 
the vapours from a row of reburners, and should it be requisite the 
vapours might very readily be condensed ; after condensation of all that 
is condensable the remainder might be passed through a fire. One of 
the advantages of Buchanan's rebumer is that provision is made for the 
collection of the vapours. 

I lay some stress upon an arrangement having this object in view 
being generally adopted, because notwithstanding all the care a manager 
may take, he is still to a considerable degree in the hands of his 
workmen. 
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Dixon & Cardas - 

A.W.Hall &Co. 
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Spooner & Bailey 
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Works. 

Norrington, Hing- 
stone, & Co. 



Vietori* Docks, 
West Ham. 
Do.- • 
Do. - - 

Do. - 

East Greenwich. 
Barking Creek 

East Greenwich - 



BritbMarshet 



Do. 



Ralnham Feny, 
Essex. 
Do. - 
Do. - 
Wedneefield 
Britannia Works, 
Bermondsey. 

MiUwalL. 
Do. - 

Do. - 

Sonth Bermondsey 
Bilston - 
Plymouth 

Do. • 

Do. 
Tor Point, opposite 

Devonport 
Hunslet, Leeds • 
Botherhithe 
Sooth Beroiondse; 

Under . railway 
arches Bother- 
hithe. 

Ordnance Works, 
Bast Greenwich. 

Bast Greenwich - 

Nortluun, South- 
ampton. 

Redbridge, South- 
ampton. 

Nursling, South- 
ampton. 

Kling, Southamp- 
ton. 
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Do. 
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Do. 

Manwfaotuje of snlphnric 

acid. 
Glue making. 
Refining of antimony. 
Blood boilmg, dealer in 

scuteh and shoddy. 
(Manure made from blood, 

fish, sawdust, fico.) 

(^Second vUit.) 

{Second vwif.) 

Bone boiling, oil boiling. 

Manufacture of sulphuric 

acid. 
Bone boiling. 

Manufiictnre of sulphuric 

acid. 
Manufiicture of sulphuric 

acid and of alkali and 

bleaching powder. 



{ 
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On Bffluvitun* 


Bate. 


Name. 


Locality. 


Other Businesses or Prooesses S?*?H?^»^^y 
conjoined. ^' BaUard. 


Jan. Sly 1876 


H. & T. Proctor - 


Bristol - 


Bone boiling. . . . 


t> n » 


Cottrell - ■ 


Do. - 


(Scuteh manure), £eit 
melting, &c. 


99 99 99 


Kent 


Do. 




»» » 99 


Franglef & Co. - 


Do. - 


Knackery, boiling of flesh. 


99 99 99 


Bryant 3c Ca - 


Do. 


, 


99 99 99 


Bobinson - 


Do. 




9» 99 99 


Tomer - 


Do. - 


(Scntoh manure). Eatrae- 
tion of fat from Scutoh. 


Feb. 23 r, 


fieU 


Stratfbrd, Ess^ - 


Mannfactnre of sulphuric 
acid. 


99 99 99 


Hales - 


Do. 




99 99 99 


F. Hempleman 


West Ham i 


Blood boiling and drying. 


99 99 99 


Newton, Keate, & 


Sutton, near St. 


Manufacture of sulphuric 
acid, phosphoric acid, &c. 


« 


Co. 


Helens, Lanca- 




• 


shire. 


, 


99 24 , 


Hunt 


Bow Bridge 


Bone boiling. 


Mar. 20 „ 


Morris & Griffin - 


Wolyerhampton - 


Bone steaming, manufac- 
ture of sulphuric acid. 


99 91 „ 


Town Manure 


Bilston - 


iSecondviiit,) 




Works. 






April 1 „ 


IVtwns - 


Melton Mowbray - 


Knackery. 


Maj 13 „ 


£. Packard & Co. 


Bramford, Suffolk- 


Manu&cture of sulphuric 
acid and sulphate of 
ammonia. 


99 99 99 


J. Fison - 


Do. 


Manufkctare of sulphuric 
add. 


99 13 99 


Thoe. Vicken & 


Manchester 


Bone boilinf^, size making. 




Sons. 




soap makmg. 


« n „ 


Walsbe - 


Manchester Abat- 
toir. 
Widnes - 


Blood albumen making. 


/9 W 9, 


Thos. Vickers & 


ManufAotnre of sulphuric 




Sons. 




add. 


Jane 1 », 


Phillips - 


Leeds 


Bone steaming. 


Nov. 16 „ 


E. Cook - 


Bow Bridge 


Bone boiling, fat melting, 
soap making, &c. 


„ 17 „ 


Bevin^n 


Erith Marshes 


(Second visiQ 


99 22 ,1 


Jas. Gribbs & Co. . 


Victoria Docks - 


iSeetmd vuit.) 


9, 28 ^ 


Odam 


Do. - 


{Second Vint). 


99 9r 99 


Ohlendorf 


Do. - 


{Second visit. Formerly 
Shroeder). 


Nov. 28 „ 


Hereford Manure 


Hereford - 


Manufacture of sulphuric 




Company. 




acid. 


Dec 4 ,f 


J. Thomson & Sons Glasgow. 




99 3 yy 


Hart 


HuU&Wifanington. 




99 99 99 


Hunter - 


Wilmington. 




*9 99 *9 


Officer - 


HuU 


Glue makinff. 


99 99 99 


Foster - 


LitUe Driffield - 


Fellmongenng, leather 
dressing and tanning. 


9* 99 >9 


Nicholson 


Do. - 


Felhnongering, flesh and 
bone boihng. 


Jan. 31» 1877 


James Coles 


Near Calne. 




Feb. 1 „ 


Spence 


Dumball, Bridg- 


Manuikctnre of sulphuric 






water. 


acid. 


>* 2 ,9 


Norrington 


Plymouth - 


(Second vieit) 


>9 91 19 


Bnmard, Lack, & 
Alger. 


Do. - 


(Second vint) 


»9 3 1, 


Jas. Gibbs & Co. - 


Do. - 


(Second visit,) 


9, 13 „ 


Proctor & Ryland 


Birmingham 


Bone boiling. 


.9 14 „ 


Gen. Scott's Works 


Saltley. 


* 


Mar. 15 » 


Walton - 


Near Cambridge - 


Knackery, flesh boiling. 



pig keepmg. 
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Importanoe of 
the trade. 



Materials Qaed. 



Phosphatio. 



Date. 



Hime. 



Mar. S6, 1877 



n M 99 



Mar.SS 



»> 



n »> » 



Langdale - 

Bomll - 
Aithar - 

J. Fojntor & Sons 



O.J. ICacFarlane- 



Loeidity. 



Newcastle-on-Tyne 

Do. 
Greenock 

Do. - 



Bredilandy Paialej 



Other BuiixieHM or 
conjoined. 



Mann&etare of sulphuric 
add. 

Manufaetiire of animai 
charcoal, knackery. 

Mannfiustnre of ainmal 
charcoal, and of salphnric 
acid, Bulphate of am 
monia,&c 

Kannfiicture of animal 
charcoal and of sulphate 
of ammonia. 



This manafactare ranks among chemical trades second only to alkali 
making in importance, in size of the establishments, and in respect of 
the number of persons and capital embarked in it It is, therefore, 
not without some sense of diffidence that I approach the subject, which 
I should scarcely hare been in a position to treat of at all, had it not 
been for the cordial assistance I have received from the manufacturers 
themselves, and the large amount of information respecting their trade 
and its details that they have been good enough to give me. To some 
of them I am under very great obligations in this respect, and I may 
especially mention Mr. Burnard, of the firm of Bumard, Lack, and Alger, 
of Plymouth ; Messrs. Gibbs, of Victoria Docks ; and Mr. William 
Tickers, of Manchester and Widnes. The last-named gentleman has 
very kindly assisted me by reading through the proof sheets of this 
sectioD, and freeing the report, as I hope will be found to be the case, 
from technical errors. One difficulty I felt (and it is an initial 
difficulty) was in deciding what was to be regarded as an artificial 
manure in the sense of this sectlota, and whether I ought to include 
what are ordinarily termed ^ composts," that is to say, mixtures of 
excrement, human or otherwise, with other ordinary refuse matters, 
such as ashes or litter. In deciding this question I have arrived at 
a compromise, and have simply consulted the convenience of the 
inquiry by deferring to a later section the consideration of the manu- 
facture of those manures which are made by mixing human excrement, 
simply or principally, with the materials furnished during the collection 
of town refuse by local sanitary authorities or their contractors. On 
the other hand, I have found it convenient to include in this section 
some of the processes by which human excrement is utilised for the 
manufacture of manure. 

The list of materials used in the manufacture of artificial manures 
is a loog oue. They may in general terms be described as phospbatic 
materials, nitrogenous or ammonia producing materials, saline materials, 
and dryers or deodorants. The phospbatic materials used are copro* 
lites, apatite, phosphorites. South Carolina, French^ and other mineral 
phosphates, some having a bone origin and containing fossil bones, 
Mejillones, Sombrero and other phospbatic guanos, and bones boiled and 
then crushed, bone char, and bone char-dust from sugar refineries and 
manufactories of animal charcoal, calcined bones, sugar scum (the 
pressed residues of filtration of solution of raw sugar), he. These 
materials also supply other useful elements to the manure. Sugar 
scum may not only contain the solid impurities of raw sugar, but^ when 
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Saline, &C. 



blood is used in refining sugar, it also contains the coagulable con- 
stituents of this substance : it also contains bone-char when the char dust 
is utilised by mixing it with the solution of sugar in the '^ blow-up " pan. 
The scum of Hills^ Garton, & Co., of Southampton, is said to contain 
from 18 to 20 per cent, of phosphate of lime. The nitrogenous materials Nitrogenous. 
in use are such as these, viz. : ammoniacal guano, blood (either in the 
fornoL of wet or dried clot), sometimes flesh (horseflesh or diseased 
or putrid meat, boiled or unboiled), and oflal from slaughter-houses, 
leather, bits of skin and wool from trotter boilers, &c., shoddy, scutch 
(the refuse from glue works), occasionally nightH9oil^ &c. The saline 
materials are common salt, nitrate of soda, sulphate of ammonia, &c. 
The dryers and deodorants are such substances as gypsum, soot and flue 
dust, the ashes of burnt tan, &c. The materials of the manure are 
selected from among these according to the nature of the manure 
required, the peculiarities of the trade of the manufacturer, their 
abundance or the facility with which they are obtained and their 
relative prices. In making them into manure sulphuric acid or 
occasionally hydrochloric acid is used. 

The following analyses of some of the materials used (as I am 
informed) in this country, may be usefully quoted in relation to the 
subject of this report, especially as showing the variations in the pro- 
portions of lime and fluoride in the phosphates. They are taken from 
Voelcker's paper in the journal of the Royal Agricultural Society (1875), 
from Dr. Morfit's work on mineral phosphates, and from other sources, 
published and unpublished : — 



Yariou^analyses 
ofphosphateiii&c. 



Analytical Table of the Comparative Composition of some Natural, Crude 

Phosphates of Lime. 

(FroTO MorfiCs TTorA.) 



Components. 


Apatite 
f^om 
Norway. 
{Voelcker,) 


Phosphorite 

from 

Spain. 

(Ogston.) 


Phosphorite 

from 
Germany. 


Bone ash 
from 
South 
America. 


Bone black 

from sugar 

reflneries. 

{MorfiL) 


True Copro- 

lites. 
Cambridi^. 

{Way.) 


False 
Coprolites, 

Suffolk. 
{Herepath.) 


Marlstones or 

South 

Carolina 

Phosphate 


Bone or tri-phosphate of lime 


90-74 


80*68 


74*64 


70*81 


68*10 


67*09 


65*40 


62-21 


and magnesia. 


















Neutral or di-phosphate of 

lime. 
Carbonate of lime - - - 


— 


— 


-^ 


— 


^— 


"— 


"■" 


•"" 


«. 


4-26 


8-43 


10*82 


8*80 


13*27 


13*40 


} i4^3a 


Lime, with orfcanic adds, 


4-69 


1*83 


1*34 


•79 


— 


8*41 


— 


silica, and alumina. 


















Fluoride of calcium - - - 


— 


•11 


5*20 


— 


— 


4*33 


1*43 


— 


Cliloride of calcium - 




1-61 


T 


— 


— 


— 


— 


1*66 


— 


Phosphate of alumina • 




} 1-68 { 


— 


— 


— 


— 


6*67 


6*12 


-) 


Pbosjphate of iron - 




— 


— 


— 


— 


1*78 


1*61 


> 8^89 


Oxide of i^uminum 
Oxide of iron - 




traces 


} •«»{ 


1*0? 
6*42 


*60 ' 


__ 


2*14 
traces 


•80 
traces 




Sulphate of lime - 




— 


— 


— 




— 


•80 


•70 


— 


Potassa salts - 




— 


— 


0*68 


} *20 


} -80 


•61 


'6* 


— 


Seda salts 




— . 


— . 


a* 62 


— 


— 


— 


Organic matters 




.— 


— 


— 


) 


1 - ^ 




c 


8^00 


Wat«r— constitutional ■ 




— 


— * 


— 


V 8*42 


> 8*60 


4*06 


6^26 < 


— 


M accidental - 




0*43 


*20 


2*45 


) 




C 


8-05 


Carbon .... 




^ 


— 


— 


) 


19*50 


— 


— 


— 


Sand and silica 




1-64 


12*34 


4*83 


9*20 


4*00 


6*93 


12-45 


13-96 






loo-e? 


99-92 


100*55 


100*34 


99-80 


99*98 


99*67 


100-43 



41172. 



S 
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WlGSKT (CaJCBBIDOB AMD BlDFOX]>- 
SHns) COPXOUTXS. 

Moistim ... 

Iiott by ignhira • - . 

Smdy sifiea, and pjrittt - 

Fhioride of caldiim 

Sulphate of lime . • . 

Carbonate of lime 

lime (aa sUieate and oi^ganate) - 

Tri-phosphate of lime 

(hddeofiron - - 7-56 

Alomnia • - 4 

Phosphoric acid • - 2 



r-56') 

1-07 V 
I-67J 



1-66 
2-97 

24-46 
2-02 
1-53 

10^ 16 
«-40 

35*66 

14-80 



99-16 



inaolnble \ 



COFSOUTBB FKOV FaS DB CaI.AU. 

IMarftt and B. W, GeHand.) 

Moisture- 

Sand, pTiitea, &c 

in H.CI. 
Silicic acid 
Fluoride of calcimn 
Sulphate of lime 
Carbonate of lime 
Lime, as silicate, &c. 
Tri-phosphate of lime - 
„ of magnesia 
Oxide of iron 
Alumina 
Phosphoric acid 



iCBUI - 

- 2*11 1 

- 2-780 V 

- 5-700j 



0-610 

33-MO 

1-490 
2-100 
2*487 

11-360 
7-360 

29-150 
2-552 

10*541 



BouLOGins CoPKOLiTES (detailed ompotiHon). 

( VoeUker.) 



Cambridge Coprolitbs. 
iVoelcker,) 



Samples. 



No.l. 



No 2. 



No. 3. 



Moisture - . - 
Water of combination, &c. 
'^Phosphoric acid 
Lime - . . . 
Oxide of iron and alumina 
Insoluble siliceous matter 



*Equal to tribasic phosphate of lime - 



2*30 



1 
26 
48 
18 

7 



50 

-05 

-68 

70 

77 



} 



3-79 



100-00 



66-87 



29-14 

45^05 

19-68 

2-34 



{ 



100-00 






63-60 



1-19 
1-99 
25*80 
41*47 
19*42 
10-13 



100-00 



56-3 



100-990 





SampleB. 


^^~ 


No.l. 


No. 2. 


No. 3. 


No. 4. 


NaS. 


■ 

Moisture ..... 

Water of combination and loss on 

heating ..... 

^Phosphoric acid ... 

IJme 

f Carbonic acid .... 
Sulphuric acid ... 1 
Fluorine and loss in analysis 
Magnesia .... 
Oxide of iron .... 
Alumina > .... 
Insoluble siliceoua matter - 


•84 

3^14 
21-06 
33-06 

3-55 

6*81 

•58 

2*89 

3*09 

24*98 


•79 

8-24 
21-27 
35-38 

5-25 

r -89 

\2-08 

•25 

8-63 

3-66 

23*66 


1-08 

8-08 

21-27 

•33-58 

4-52 

•90 

2-77 

•69 

3-54 

3-64 

24-98 


1-18 

1-91 
20-70 
80-41 

8*94 

8*24 

-83 

6-24 

5*39 

26-16 


1-74 

1-04 
17-69 
8I-12 

5-13 

r -85 

L4-96 

•56 

3-52 

4-94 

28-45 




100*00 


100*00 


100-00 


100-00 


100-00 


*£qual to tribasic phosphate of lime 
t » carbonate of lime 


46-97 
8-07 


46-43 
11*93 


46-43 
10-27 

• 


45-19 
8*95 


38-61 
11-66 



No. 4. 



1-13 
2-87 
26-15 
41-91 
17-84 
10-10 



100-00 



57-08 



Fluorine not given, but most coprolites contain a good deal of this element. 
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Samples. 




- 




No.1. 


No. 8. 


No. 8. 


No. 4 


No. 5. 


No. 6. 


Moistixie, water of com- 
hinadon, and loss on 
ignition - - * - 
^Phosphoric add - - - 
Lime . - - - 
Ojride of iron, alnminay 

flnorine, &c. 
Insoluble sfliceoofl matter 


•62 
88*51 
46*14 

7*88 
11*90 


•10 
41*54 
54-74 

8*08 
-59 


•11 
87-68 
51*04 

6*88 
4*29 


1*09 
80*84 
42*72 

18*32 
12*08 


*89 
82*58 
44*26 

12*15 
10*17 


1*68 
81*77 
48*62 

9*28 
18*50 




100*00 


100*00 


100-00 


100-00 


100-00 


100-00 


^Kqnal to tribasic phos- 
phate of lime 


78-15 


90-68 


82*25 


67*82 


71*01 


69*85 


Spanis 


H Phosphohitb (d 
( VoeUkei 


'ttailed compontian] 


. 





W«tor . - • 

^Phosphoric acid 
Lime - • - 

Magnesia - - - 

fCarbonic acid 
Sulphuric acid ' - 
Qxide of iron - . - 

Alumina ... 
Fluorine and loss in analysis « 
Insoluble siliceous matter 



*£qnal to tribasic phosphate of lime - 
t ,, carbonate of lime - 



8*59 
88*38 
47*16 
traces. 

4*10 
*57 

2-59 
*89 

4*01 

8*71 

100*00 

72-87 
9-81 
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Rich Bordeaux Fhosphatb (detailed e<fmpo9ition), 

( Voelcker,) 



Samples. 



No.l. 



No. 2. 



Hoisture 

Water of combination - 

^Phosphoric acid 

Lime ... 

Magnesia 

Fluorine (by difference) 

tCarbonic acid - 

Sulphuric acid * 

Odde of iron - 

Alumina 

I&Boluble siliceous matter 



'^Equal to tribasic phosphate of lime 
f „ carbonate of lime 



} 



2*28 

2*52 

35-51 

47*81 

*12 

*89 

5*06 

•64 

2-80 

2*87 



8-28 

1*24 

88-72 

44*23 

I 1-74 

8-26 



{ 



100-00 



77*52 
11*50 



2*66 
6*42 
8*45 



100-00 



73*61 
7-40 



R 2 
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South Carouxa Land Phosphate {detailed campotition). 

iVoelcker.) 



Sampl 



Xo. 1. 



Xo.2. 



Moisture 

TVater of combination - 

^Phosphoric acid 

Lime .... 

Magnesia ... 

Oxide of iron ... 

Alamina ... 

tCarbonic acid ... 

Sulphuric acid . - . 

Alkaline chlorides (common salt) 

Fluorine and loss 

Insoluble siliceous matter (fine sand) 



*Eqnal to tribasic phosphate of lime 
t „ carbonate of Ume 




South Carolina Phosphate. 
( Morfit and B. TT. Gerland,) 



Moisture 

Organic matter 

Lisoluble, silica, sand, &c. 

Pyrites ... 

Silica, dissolved by H.Cl (««c)- 

Flnoride of calcium 

Sulphate of lime 

Carbonate of lime 

Lime as organate, silicate, aluminate 

Tri-phosphate of lime 

,, of magnesia 

Oxide of iron ... 
Alumina ... 

Phosphoric acid 



1-11 
1-34 

11*56 

1-24 

-86 

2 62 

4-11 

14-02 



- 1'831 

- 2-07 y 

- 4-49J 



9' 
42- 
4 



11 
13 
43 



- 8-39 



100-92 



SoHBREBo Phosphate. 
( Voelcker.) 







Sunples. 


mmmm^ 


N0.I. 


No. 2. 


No. 5. 


No. 4. 


Moisture . . „ 

Water of combination 

""Phosphoric acid 

Lime . . - 

fCarbonic acid 

Oxide of iron and alumina - 

Insoluble siliceous matter - 


T 

lime 


} ®"^*{ 

32-82 

45-33 

5-58 

7-14 

•99 


7-03 
1*64 
32*45 
46*11 
7-33 
4-29 
1-15 


7-63 
1-49 
31-70 
45-92 
7-30 
4-87 
1-09 


• 

' 8*92 

31-73 

45-69 

5-99 

7*07 
•60 




100-00 


100-00 


lOO'OO 


10000 


*£qnal to tribasic phosphate of ] 
f „ carbonate of lime 


71-65 
12-68 


70-84 
16-64 


69-20 
16-59 


69-2 
13*6 
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Mejillones Guano. (^Furnished by Burnard, Lack, and Alger,) 

( VoelcAer.) 



MoUtore « . . 

Oiganic matter 

Phosphoric acid 

Lime - . . . 

Magnesia - . . 

Oxide of iron ... 

Sulphuric acid 

Alkaline salts (chiefly common salt) 

Carbonic acid • . . 

Sand - - • . 



7-09 
7-44 
33-97 
87*01 
2-83 
0-69 
2*53 
8-21 
2-76 
2*47 

100-00 



App. No. 8. 

On Efflavium- 
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Ammoniaoal Guano. 
CFrom Watts* Dictionary of Chemistry.) 



Combustible organic matter, 
uric, oxalic, nlmic acid, Vc. 

Ammonia in the form of car- 
bonate, urate, &c. 

Fixed alkaline salts, sulphates 
phoshates, chlorides, &c. 

Phosphates of calcium and 
magnesium. 

Oxalate of calcium 

Sand and earthy matter 

Water - - - . 



Africian. 



89*5 
9-5 
7*8 

17*5 



1-8 
25*0 



1001 



37-0 
9*5 
6*5 

180 



0-5 
28*5 



100-0 



} 



42-59 
7*08 



22*39 



0*81 
27*13 



100-00 



American. 



{ 



11*3 

31*7 

8*1 

22*5 

2*6 

1*6 

22*2 



100-0 



86-5 



8*6 



6-5 



20*5 



1*5 
26*0 



99*6 



35*0 



7-5 



8*2 



22*5 



2*6 
25*0 



100-8 



Analyses of Sugab Scums used at various times by Barnard, Lack, and Alger, 

Plymouth. 

{From the Laboratory Book of the Firm.) 



1. 



From Liverpool, ex Lizzie May, 
February 1878. 



Moisture 
Phosphate of lime 
Ammonia 


- 


44-00 

11-75 

1-18 


8. 
From Bristol. 






Moisture 
Organic matter - 
Phosphate of lime 
Oxide of iron - 
Carbonate of lime, sand, &c. 


- 


45-00 

17-27 

6*16 

5*46 

26*11 






100*00 



2. 

From Finzel's, Bristol, 
August 19th, 1874. 

Moisture - - - 31*70 

Organic matter . - - 28*40 

Phosphates - • - 26*00 

Ammonia ... 8*40 



4. 

From Bristol, April 10th, 1866. 



Moisture 

* Organic matter - 
Phosphate of lime 
Oxide of iron and alumina 
Carbonate of lime 
Sand - . ' - 
Undetenmned - 


- 67*63 

- 20*44 

- 8*14 

- 2-79 

- 6-17 

- 9*54 

•29 

100*00 



♦ Containing K 1 *22 » NH, 1 *48, equal 
in dry scum to N 2 ■ 88 » I^, 8 * 49 
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6. 






6. 






On BfUnriiiBi 


From Liverpool^ May 24tli, 


, 1875. 


From Liverpool^ April ISKh, 


1876. 


WnliMioei, by 


^Moisture and oiiganic 


matter 


- 71-08 


Water - 


- 


- 25-82 


Dr.Biaianl 


fPhoBphorie acid 




. 


- 4-90 


^Organic matter - 


- 


- 30-95 




lime 




^ 


- 7-58 


Fhosphoric acid 


- 


- 714 




Oxide of iron 




- 


.1 


Lime 


- 


- 11-8* 




Alumina 




. 


- ► 5-44 


Oxide of iron - 


- 


'X 9-93 




Carbonic acid, &c. 




. 


- 


Carbonic acid, &c. 


- 




Sand . 






- 11-05 


Sand - 




- 14-34 




* 100*00 


100-00 



♦ Containing N -98 = NH, 1-19. 
t Equal to phosphate of lime, 10*80. 



• Containing N 1-36 « NH, 1 -65, eqnal 
in dry scum to N 1*83 » NH. 2-22. 



The following is an analysis of the dried contents of the filter bags at 

Dnncan's sugar refineiy, Victoria Docks, obligingly furnished me bj 

Mr. Newland, the manager, May 2nd, 1877. No blood is used at these 

works :^ 

Moistore (water) - - - - 3-50 

♦Organic matter - - - - 41*€0 

Ferric oxide - - - - - • 72 

Alumina - - _ • - None 

Fhosphoric acid - - - - 2*03 

Lime .---•- 22*50 

Magnesia ----- 1*83 

Sulphuric acid - - - - 6*82 

Chlorine • - - - - None 

Carbonic acid - - - - - 11*30 

Insoluble residue - - - - 7*76 

Alkalies and loss - - - - 1*94 



100*00 



* Containing sugar - 17*80 
nitrogen * 50 



n 



When visiting the sugar 
liiTerpool, in May this year, 
gave me two samples of sugar- 
Vernon Sti*eet refinery, where 
at the refinery in Batchelor 
added to each charge of the 
result of analyses of these two 



refinery of Messrs. McFie and Son, at 
Mr. Marquis, the manager, courteously 

scum, one taken from the filter bags of the 
no blood is used, and the other from thoee 

Street, where several pails of blood are 
" blow-up " pans. The following is the 
samples made by Dr. Dupr^ : — 





Moist as receiTed. 


Dry. 




Vernon 
Street. 


Batchelor 
Street. 


Vernon 
Street. 


Batchelor 
Street. 



Moisture 
Organic matters 
Mineral 



n 



The mineral matter contains— 

Lime(CaO) - - - - 

Magnesia (Mg. O) - - - 

Sand . . . . . 

Fhosphoric acid (P, O^) - - - 

Oxide of iron, carhonio and sulphuric 
acid, he, &c. 



The organic matter contains — 
Sugar - - - 

Kitrogen - - - 

Equal to ammonia 



48*58 
SO -82 
30*60 



100*00 



46-95 
29-55 
23*50 



100*00 



6*19 
0-92 
16*12 
4-03 
3*34 



30*60 



0*24 
0*48 
0*59 



5 
0' 
10- 
2< 
6' 



06 
34 
47 
24 
89 



40-49 
59*51 



•5*70 
44*30 



100*00 



23*50 



4*46 
0*89 
1*09 



12 

1 
31 

7 

6- 



04 
78 
35 
84 
50 



59*51 



0-47 
0*94 
1*14 



100*00 



9 


19' 

4* 

lo- 



ss 

64 
73 
18 
20 



44*30 



8*40 
1*69 
2*06 
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Oomparing these results with the analyses of scum used by Messrs. App. No. 6. 
Surnardy Lack, and Alger, it appears that as respects the only two onSffluvium- 
samples^ the analyses of which are so stated as to be comparable with ^^^^^^f^^^ 
the above, viz., Nos. 4 and 6, the quantity of nitrogen was higher than 
that contained in the scum from the Batchelor Street refinery, and much 
higher than that from the Vernon Street refinery, or from that of 
Messrs* Duncan. The inference to be drawn is that those two samples 
of scum were from refineries where blood was used, and perhaps the 
same is true of the remaining four samples. Probably scum from 
refineries where neither blood nor char dust are used would be of little 
value to the manure manufacturer. It is remarkable how much sugar 
was retained (as loss to the refiner) in the sample of scum from the 
Batchelor Street refinery, as compared with that in the scum from 
Vernon Street, where no blood is used. But double that quantity was 
eontained in Messrs. Duncan's scum. It is probably a very variable 
constituent. 

The sulphuric acid used in artificial manure making is universally or Sulphuric acid. 
almost universally the acid from the leaden chambers in which it is manu- 
factured, ordinarily known as <' chamber acid," and having a specific 
gravity of about 1 • 45 to 1 "6. The acid used for this purpose is now, I JJj[^2^°**^ 
believe, invariably made from '' p3rrite8,'* a sulphide of iron containing 
usually more or less copper. All large manufacturers of manure make 
their own acid, sending away the cupreous pyrites subsequently to its 
being burned, to manulactories where the copper is extracted. Such 
sulphuric acid is rich in arsenic, which exists in it either as arsenious or 
arsenic acid, or in both forms. It also usually contains some antimony* 
Since the presence of ai*senic has of late been regarded as important in ]^Ste?*°^ 
relation to the nature of the fumes evolved in manure making, it is 
necessary that I should say something more about it here. The most 
valuable recent contribution to the subject in this connexion is that 
of Dr. James Adams, of Glasgow,* of whose pamphlet I shall make 
free use. That arsenic is contained in all commercial sulphuric acid is 
a fact that has been known to chemists for many years, but Dr. Adams's 
merit consists in his having brought prominently under notice the fact 
that its proportion has increased with the adoption of " pyrites " as the 
ordinary source of the sulphur irom which it is made. For full infor- 
mation on this subject I must refer the reader to his pamphlet, where at 
page 38 there will be found a table of 20/esults of analyses of sulphuric 
acid, mostly chamber acid, 15 of which were made purposely for his 
inquiry. From a consideration of this table, Dr. Adams infers that 
2 to 3 lbs. of arsenious acid per ton of chamber acid prepared 
from pyrites is a fair average estimate of quantity. One of the results 
i*epresents an analysis of 432 samples daily taken from 108 vitriol 
chambers and then mixed together. The acid was exclusively acid 
manufactured from Tharsis pyrites (the most largely used in Great 
Britain of any) and '' represents the best result as regards arsenical 
'' contamination that a first-class establishment can produce." The 
analysis was made by an accomplished and trustworthy chemist, and 
the result was as follows, viz. : 

Specific gravity of acid - - 1*50. 

Percentage of arsenious acid - - 0'0816. 

Arsenious acid in one ton of acid - 1 lb. 14 ozs. 370 grs. 



♦ On the Presence of Arsenic in the Vapours of Bone Mannre,by James 
Adams, M.D., &o., Qlasgov. Edinburgh, John Mensies & Co. (Second edition), 
1876. 
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App. No. 6. In two determtnfttions of arsenic in brown acid, specific gravity 1 '755, 

On EffluWum- manufactured from Rio Tinto pyrites at his own works, Mr. Barnard, 

Nuiiuinoeii. by of Plymouth, told me that he found as much as '520 per cent, of arscoic 

BiiUmrd. (estimated as arsenious acid), a proportion equal to some of the largest 

percentages mentioned in Dr. Adams' pamphlet. Mr. Bumard states 

his belief that the acid made contains substantially all the arsenic 

originally present in the pyrites. The qimntity of arsenic in chamber 

acid varies with the chamber from which die acid is taken, being much 

greater in the first than in subsequent chambers. 

Desiirnations of Artificial manures pass uuder yarious designations according to the 

manurei. materials of which they are made. Thus there are "lione manure," 

where bones are largely used ; '^ superphosphate," where coprolites or 
mineral phosphates are principal ingredients ; " nitrophosphate," where 
superphosphate is combined with nitrogenous materials, ^^ dissolved 
guano," where guano is mixed simply with sulphuric acid, Ac There 
are also known ** blood manure," " scutch manure," and '' poudrette," 
&c., <&c. It will be convenient first of all to describe the manufacture 
of ordinary " superphosphate " or " bone manure " and then the various 
processes by which other principal kinds of artificial manures are made, 
^'roc^jof The mineral phosphates have first to be reduced to powder and the 

*'superpho(ipate bones to be crushed, operations which it is not necessary hei*e to 

describe. The manufacture consists in mixing them either separately, 

or more commonly both together in varying proportions with chamber 

sulphuric acid. I have never in the course of this inquiry seen this 

Gonenl descrip- operation perfoimed in the open air. It is always performed and >r a 

phSiphS2^irk9. 8*^^» or within buildings specially adapted to the trade. These build- 

ings are often very lofty and extensive, covering one to three acres of 
land. But lew of these establishments can be said to be really on a 
small scale ; some turn out as much as 15,000 tons of manure or more 
per annum. They are to be met with in all parts of the country. The 
buildings are usually lighted and ventilated from the roof, or by windows 
in the side walls near the roof. In passing through them it is usually 
found that there is one part devote^ to the storage of materials, 
another to the boiling or steaming of bones, another to the drying of 
bones after boiling, another to the drying of the phosphates about to be 
used, another to the crushing and screening of bones or phosphates, 
anothei to the actual mixing process, another to the reception of the 
manure as made, another to the various manipulations of additional 
mixings, or to the sifting and storage of the manure manufactured. And 
usually these several compartmentii are so arranged under the same roof 
at convenient elevations as to promote saving of time and labour. In 
addition, at most works a portion of the area of the works is devoted to 
the manufacture of sulphuric acid. The parts which most concern the 
subject matter of this report are those in which the mixing of the manure 
is canned on, in which the manure is received after mixing to set and 
.cool, and in which the various subsequent manipulations are carried on. 
The mechanica]: In the early days of superphospliate making the mixing used to be 
"mixer." perfoi*med by hand labour in an open trough or vessel. But now it is 

almost invariably performed by machinery. For the most part the 
mixer (one or more according to the exigencies of the trade done) 
consists of a covered box, elevated upon a platform or placed on an 
upper floor of the works, and of such a size as to be capable of turning 
out from one to five tons at a mixing. It has within it a stirrer, usually 
consisting of a horizontal iron axis with iron arms, which stirrer is 
made to revolve by steam power. There are modifications in form of 
the mixer and stirrer in some works, but, the principle being the same, I 
need not describe them. It may suffice to say that the closure of the 
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mixer varies in completeness in different works. Sometimes it is com- app. No. 6. 
pletely shut up during working, and sometimes is more or less open at the ^^ BffluvTum- 
places where the materials are introduced or where the charge has to Nuisanoes^bj 
be run out. These variations of closure may be important or unimportant ^' Ballard. 
as respects the production of nuisance, according as other aiTangements 
are adapted or not adapted to the anungement of the mixer. 

The dry materials are introduced into the mixer first. The way in Mixing. 
which they are introduced varies. Sometimes they are thrown in by * 

hand through a hopper at the top of the mixer or near the top on one 
side. In this case the communicalion between the hopper and the 
interior of the mixer may be free and uninterrupted, but in some works 
there is a valve interposed, and thus, the hopper being kept full, the 
material, as it is required^ is let down into the mixer by opening the 
valve by an arrangement outside. In other works the materials are 
carried up from the floor below by means of a Jacob's ladder or endless 
band provided with cups, and is shot down a wooden channel into the 
mixer. At Burnard, Lack, and Alger^s works at Plymouth, where the 
mixer represented in Plate 15 is perfectly close and tight, the materials 
brought from below by a Jacob's ladder are shot into a horizontal 
wooden channel which the material keeps constantly and completely full, 
and along which it is carried into the mixer by the agency of a 
screw working within the channel. 

The acid is usually run into the mixer from a gauged tank at a higher 
level than the mixer, but sometimes from a small measuring cistern at 
the side of the mixer. The operation of mixing occupies various times 
at different works. It rarely exceeds ten minutes, (at Morris and 
Griffin's works, I am informed, the mixing is prolonged to 15 minutes,) 
and sometimes occupies only three or four minutes. A pastey mass is 
produced which flows easily out of the mixer, and at the close of each 
mixing it is discharged into the place devoted below to its reception. 
For the purpose of discharge the mixer is provided at its lower part 
(the end or the middle, according to the shape and other arraugeipents 
of the mixer) with a flap door capable of being opened and closed by 
a mechanical arrangement worked from the platform on which the mixer 
stands. 

In properly constructed works the manure is discharged from the Tbe'*hoMeii.** 
mixer into a close chamber beneath (either immediately beneath or on 
one side), which is commonly known as the " hot-den." This chamber 
is usually constructed of brickwork and has a paved floor. There is a 
wide doorway which, while the den is being filled and for a varying 
time afterwards, is kept closed by a firm wooden door or partition fixed 
in its place by cross bars. The capacity of the den varies in different 
works, not only its cubical capacity, but also the superficial area of 
its floor as compared with its height. The lateral walls are com- 
monly provided with openings whicli are closed by wooden doors or 
shutters. The roof of the den is sometimes the roof of the building, 
but in other cases it is formed by a floor or platform above, which can 
be removed when requisite for ventilation and light, either partially or 
entirely. The den is usually made of such a size as to hold one day's 
mixing, but sometimes two or three day's mixing. In some works 
there is only one den in connexion with each mixer, in other works 
there are two. In this latter case an arrangement is made by which the 
manure may be discharged into the one or the other at pleasure. As 
the manure in its semi-fluid state falls into the den it flows and distri- 
butes itself over the floor. The particular materials of the manure 
regulate the speed with which the fluid manure sets or consolidates. 
Manure made fi-om materials which contain much lime sets more 
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Speedily than that made from materials that contain lees lime ; the 
setting qnalitj heing due to the sulphate of lime formed. Hence 
it happens that when materials rich in this ingredient ai*e used, 
the manure lies much deeper about the spot at which it falls into 
the den than at a greater distance from it, and, if the floor space 
be large, will form more of a heap than an eren uniform layer. In 
the den the manure remains to set, and to some extent to cool^ 
and there it remains until the den is wanted for another mixing, or 
until the manure is wanted for preparation for sale. This period of 
retention in the den therefore may vary from 12 hours to three or four 
days, or even longer. When work is actively going on it is the practice 
in most works to fill the den one day and to dig out the manure the 
next morning. When the den is about to be emptied the door is taken 
down, the shutters of the window openings are removed, or the roof of 
the den formed by the floor above opened out, or skylights or trap doors 
are opened in the roof of the building when this forms actually the roof 
of the den. The object of all this is, firsts to ventilate the den suffi- 
ciently for the workmen to enter, and, secondly, for light. The con* 
solidated manure is then dug out and transferred in barrows, or, at some 
large works, in trolleys running on tramways, to another part of the 
building, where it is shot down in a heap for ^'ther manipulation. 
HlxinsbyliRnd. I have now described the usual practice and arrangements met with. 

But all works are not alike, either in the mode of mixing or in the 
disposal of the contents of the mixer. Thus the mixing may be per^ 
formed by hand. This is commonly the case in very small works^ where 
an open vessel is used into which the materials are put, and the whole 
stirred together with an appropriate instrument. The only large works 
where I have seen this ^ine in a vessel entirely open are Proctor's 
works in Bristol.* At Proctor and Ryland's works in Birmingham the 
mixing is performed by hand, but the tank forms the bottom of a 
chamber, having opposite openings, at which the workmen stand. These 
openings, as well as a third opening by which materials are introduced, 
are furnished with shutters and curtains of sacking. Thte 16 shows 
this arrangement. 

At works where the mixing is performed by hand there is no dose 
hot-den, but the manure is at once placed in a heap in some port of the 
building. At Proctor and Rylands the chamber of the mixer is virtually 
the hot-den, for I am informed that after the mixing is completed, the 
manure remains some hours in the mixing tank to cool and for the 
vapours to be disposed of in the manner to be explained presently. 
Manure made one day is not removed until the following day, and as 
there are three such chambers on the premises this can be done, each 
tank being large enough to allow of six or seven tons being made at one 
time. But there are other works, even works on a large scale, where 
mechanical mixers are in use, yet where no hot^iens are provided, but 
where the manure, as it is made, falls out from the mixer upon the floor 
of the building, where it is allowed to set and cool before undei^oing 
further manipulation. There are others where the den provided is not 
sufficiently closed, the barrier put up being just high enough to enclose 
the liquid manure, but leaving a free space above by which the atmo- 
sphere of the den conmiunicates with that of the general interior of the 
building, or having openings into the external air. The importance of 
all these variations will appear in the sequel. 

Smart chemical action occurs when the sulphuric acid is added to the 
other materials in the mixer, great heat is evolved, and an abundance 'of 
vapour is ^ven off. The action commenced in the mixer is continued 
after its discharge, vapours continue to be eliminated, and heat to be 
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evolved as the chemical action goes on in the discharged mass. What app^o. & 

the temperature actually attained in the mixer or den is I have not been On EffluTinm- 

able to ascertain^ but it certainly is very considerable. The only obser- ^r ^bSSSSl'' 

vations on the subject that I have been able to find are those of Dr. ^^^ evoiyed. 

Adams. He found by experiment in a factory iivhere bones only were 

being used (in the manufacture of what is known as ^' dissolved 

bones ") that the heat exceeded 240° Fahrenheit within three or four 

minutes after the addition of the acid. He made several attempts to 

ascertain the temperature of the manure within the den, but found it 

pei*sonally dangerous, and was compelled to desist. But it is probably 

sometimes higher than the temperature mentioned, since Dr. Adams 

found it to exceed 210° Fahrenheit in a heap of manure which had 

been left undisturbed for three or four days after leaving the mixer, 

and 180° in another heap which had been exposed to the cooling action 

of a tuning machine for 16 hours. In a similar observation made * 

by Dr. Littleton, the Medical Officer of Health for Plymouth, during 

the discharge of a den at Bumard, Lack, and Alger's works, he found 

the temperature of the manure over 200°. I am not aware of any Vapours evolved. 

analyses of the vapours given ofif having hitherto been made, ether than 

those contained in Dr. Adams' pamphlet, which were made with the 

object of determining the quantity of certain specified constituents. 

Watery vapour is given off in abundance, and fluoride of silicon is 

formed by the action of the sulphuric acid upon the fluoride of calcium 

and the silica contained in the materials used. But the fluoride of silicon 

cannot remain as such in the presence of condensing watery vapour, 

but is resolved at once into hydrated silica and hydro-fluo-silicic acid : — 

The following equation shows the nature of the decomposition: 

3 Si F4 and 4 HgO = Si Og, 2 Hg O and 2 (2 H F, Si F4). Dr. Adams has 

also shown very satisfactorily that the vapours also contain arsenic 

from the arsenical sulphuric acid used in one form of combination or 

another. Without doubt some of the arsenic is evolved as arseniuretted 

hydrogen from the action of the iron of the stirrer upon the acid ; but 

the greater part is probably evolved as chloride of arsenic. The chemical 

evidence of this fact is to l)e found in Dr. Adams' pamphlet, and is as 

complete as could be desired. The quantity of arsenic evolved as 

chloride will (using the same acid) be commensurate with the quantity 

of chlorides present in and decomposed with the materials of the manure ; 

and according to Dr. Adams' showing it varies from 2 to 10 or more 

ounces (estimated as arsenious acid) for each ton of manure manufactured. 

Under any circumstances it must be an element of the vapours. 

Antimony, if present in the acid, also passes off in the vapours. 

By the kind permission of Messra, James Gibbs, & Co., Dr. Duprd has, Br. Dupr^'s 
for the purposes of this Report, made at their works at Victoria Docks ?^SSSf "^ ^ 
(the arrangements of which are described at p. 270) a chemical exami- 
nation of the gases evolved during the manufacture of superphosphate 
from Carolina phosphates. The results of his experiments will be 
found in his report which, for the sake of convenience, I have placed in 
an appendix to this Report. They show briefly, — 1®. That the vapours 
evolved contain fluorine in the form of tetrafluoride of silicon, none of it 
being evolved in the form of hydrofluoric acid. 2^ That the watery 
vapour evolved is sufficient in quantity to decompose the whole of the 
tetrafluoride given off with it into silica and hydrofluosilicic acid. The 
etching of the glass of windows and skylights of the factories, which 
is very commonly obsei*ved, is therefore probably the result of the 
evaporation of the hydrofluosilicic acid deposited upon them. 3®. That 
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when certain kinds of sulphuric acid are used the gases evolved con- 
tain distinct traces of arsenic. 4^ That at these works the greater 
part of the fluorine originallj prei^ent in the phosphates emplojed, and 
also the greater part of the arsenic of the sulphuric acid, were contained 
in the superphosphate produced. 

The manufacture of superphosphate is chieflj carried on between the 
months of November and April, but in some large works it continues all 
the year round. 

I maj now pass on to the consideration of the mode of manufacture 
of other kinds of manure, where other materials, nitrogenous or other- 
wise, are used^ either without such materials as are requisite for the 
manufacture of superphosphate or bone manure, or in conjunction with 
these materials. 

The manure known as ^dissolved guano" is prepared bj mixing 
sulphuric acid with Peruvian guano. This operation is usually per- 
formed in a mechanical mixer similar to that in use for superphosphate 
making. It is so made at Mockford's ^' Ordnance " Works at East Green- 
wich, where the mixer is capable of mixing six tons at each charge. 
The mixing is continued about half an hour, and the mixed material is 
discharged upon the floor of the capacious building in which the 
operation is carried on. At OhlendorPs works, which are very large, 
near the Victoria Docks, there are three closed chambers in the floor, 
each of which is a circular pit, where the mixing is effected by means 
cf a mechanical stirrer. The mixing of each charge is said to occupy 
a quarter of an hour, and the mixed material is then carried away in 
barrows to an adjoining very capacious shed, and is spread out upon the 
floor to cool. It is said to have a temperature of about 140^ when thus 
spread out. There are abundant vapours given off in this process, and 
they consist mainly of watery vapour, hydrochloric acid, arising from the 
decomposition of the chlorides in the guano, arsenic, and some organic 
substance which imparts to the vapours a cheesy in addition to the 
acid odour. 

Leather and shoddy are commonly acted upon by sulphuric acid 
separately in an appropriate lead-lined tank, before being mixed with 
other materials of a superphosphate manure ; but sometimes shoddy is 
used in -the condition in which it enters the works and is mixed with the 
manure after it leaves the mixer. As respects the other nitrogenous 
materials, including excrement, they are usually thrown into the mixer 
with the phosphatic materials and mixed all together there. This is the 
esse, for example, at Bradburn's works in Wednesfield, or, if it is not so 
now, used to bo so formerly. 

Fish is sometimes dried or otherwise dealt with before being used. 
Fish heads (the refuse of fish curing) are in common use for manure. 
Drying of fish heads is usually performed upon kilns, or heated tiled or 
stone floors, and a most offensive odour is given off* in the process. At 
Wilmington, near Hull, the fish heads are thrown into a deep bin 
formed by planking off^ a part of a shed, shoddy being put in alternate 
layers with fish, and the whole being freely sprinkled with sulphuric 
acid. Here the mass remains for 10 days or a fortnight, and the whole 
is then removed into the country. Whenever the mass appears to heat 
and evolves visible vapour, it is said that some additional shoddy is laid 
upon the mass. It is a very offensive process. 

Blood, if in the state of fresh clot, is mixed nt once with the other 
materials, but when used dry it is commonly mixed by hand with the 
superphosphate on its removal from the den. 



* 



257 

Gluemakers' scutcb is usually treated with sulphuric acid and App.No. 6. 
heat, to separate any fat it may contain, before being used for the on Bffluvi'um- 
manufactare of manure. This is sometimes carried out in an open S^^SJ?^^^' 
vessel, where the scutch and acid are heated by free steam, but usually 
in vessels more or less completely closed. As the fat separates it is ** Scutch " 
skimmed off, and when all of it is removed the residue is run off into a ™*°"^* 
bay to cool and consolidate. At Bevington's works in Erith Marshes 
(and the same was the case at Brown's neighbouring works in 1 873) 
the residue is run off" into delves or trenches about 4 feet deep dug 
in the earth outside the works, where it remains for several months. It 
is then dug out and dried on kilns or t>rick flues« At Turner's works, 
in Bristol, the residue is run into a shallow tank within the building, 
and as soon as it is solid enough to be manipulated it is dug out and 
carried in barrows to a heap, partly under an open shed and partly not 
under cover. At these works the manure thus made is not dried by 
artificial heat, but is left to dry by spontaneous heating — some that was 
being screened at the time of my visit was still warm and smoking. 

There is only one place in England in which I have seen human ^J^^i^iJ?!? ^ 

,,"' i»A-iii«. >• . 1 manure from 

excrement bemg manufactured by drymg into poudrette, viz., at the excrement. 

Town Manure Company's works at Bilston in Staffordshire. The Poudrette 

process consisted in adding sulphuric acid to the excrement in the pails ™*^^"^- 

in which it came to the works, and then tipping the whole into one of 

Milburn's dessicators, from which, when it was evaporated to a 

sufficient consistence, it was removed to a drying jfloor heated by flues 

beneath. It was subsequently passed through a mill or disintegrator, 

and screened preparatory to being packed for sale. At General Scott's ^^r£*at^Uey. 

works at Saltley, near Birmingham, the excrement similarly received in 

paib undergoes an elaborate process for it« manufacture into manure. . 

The pails are first emptied outside the building upon a strainer so con- 

stmcted as to allow all the urine and dissolved and fine suspended 

matter to pass through, but so as to retain any solid foeces, &c. The 

liquid matter strained off is pumped into an elevated tank for the supply 

of a boiler. This boiler is capable of dealing with 550 gallons of liquid 

matter at one charge, and is provided with a stiiTer (at present worked 

by hand) to prevent incrustation. The boiler being charged, 80 lbs. 

of Dolomite (magnesian) lime is now added^ and the whole is distilled by 

a fire below. The ammonia distilled off is conducted into an ordinary 

curtained saturator (such as will be described when the subject of the 

manufacture of sulphate of ammonia is under consideration) containing 

brown sulphuric acid. The foetid vapours which are evolved in the 

saturator are can'ied through a worm-pipe in the supply tank above 

mentioned, partly for condensation and partly to warm the contents of 

the tank before running them into the boiler, and the condensed vapour 

is run off into the drains. The -sulphate of ammonia thus made is 

evaporated in a shallow open leaden vessel on the top of the saturator, 

and as it crystallizes is drawn out and set to drain. In this distillation 

only five-eighths of the ammonia are boiled off. The residue in the boiler, 

when this quantity has been collected, is run off by a valve at the bottom 

and mixed with superphosphate obtained from another manufacturer, 

and is stirred ' up with it in large wooden vats. The product is then 

dried either by ordinary means or by pressure. The sulphate of 

ammonia is added to this as may be required. The solid matters 

originally separated by straining are mixed in a mortar mill with the 

ammoniacal phosphate and soot or waste char. 

A superphosphate manure is also made from the char dust at some Manure making 

animal charcoal works as an economical mode of utilizing it. Some of the JhSlSfworks. 

bone oil is also used up at the same time. This is the case at Poynter^s 
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MTorkd at (Greenock. Booe-meal from Buenos Attcs b first mbbed 
dowB in % mortar mill with abont 8 per cent, of bone oil, and then bmng 
ndxed with the char dust is ran throogh a continaoos mixer- (in whiek 
sa^aric add, from solphnr, is added to it) into a den below. To tiie 
mixtore in the den common rait is added, daring which addition canons 
stifling fnmes of hjdrocbloric acid are given off and fill the upper parts 
of the building. At Arthur's animal charcoal works near Gk^enock, 
where also horse-slaughtering is carried on, all the Toiatile ]»odaot8 of the 
distillation of bones are mixed with boiled horse flesh 9 fish, Uood, and 
char dusty portly in the pans in which the flesh is boiled and partlj sob- 
sequentljy and sulphuric acid being added, the whole is bud in a heap 
within the shed. 

On four occasions I have met with the mannfiictnre of an artificial 
manure in association with a knackery. One of these was Kent^s, near 
one of the railways running out of Bristol. The work was carried on 
in a wooden huilding within a few yards of the railway embankment. 
A hole is made in a heap of sweepings and scrapings from factory flues, 
and blood and flesh from the knackery are plac^ in it ; sulphuric acid 
is poured on these, and the whole is then covered iq> with the sweepings. 
When it is considered that the action of the acid is complete, the whde 
is mixed up together by hand labour, bones dissolved with acid (fi^oiii 
the knackery) are added, and, finally, sotne shoddy, and the mixture is 
left in a heap to dry by spontaneous heating, aiHi is finally screened. 
The other was at a small knackery in the outskirts of Mdton Mowbray. 
The flesh and bones of horses are chopped up and thrown into a 
cemented brick tank, where they are covered with su^huric acid, more 
or less diluted, until they are dissolved or broken down. The more 
liquid parts are run off by a field ditch into an adjoining brook, and the 
soft material is removed to a shed where it is mixed into a manure with 
soot and gypsum. • Another was Walton's works near Cambrtdgfr*— most 
offensive works ; the matmab said to be used at tlie works are crushed 
bones, coprolites, -blood, night soil, horse flesh (sometimes putrid), guts, 
fish, and refuse mlt from the herring curers, liquor from the pans where 
horse, flesh has been boiled, and sulphuric acid. These materials are 
mixed together by hand, and the mixture is dischai^ged into an open pit 
within the building. At these premises pigs are abo kept in a disgust- 
ingly filthy condition. The fourth was Arthur's works, previously 
mentioned. 

Where organic matters containing a good deal of chloride of so&m 
are used in the manufacture of manures, the vapours necessarily contain 
more hydrochloric acid than where such substances are not used, ami 
in addition various offensive organic compounds, the nature of which 
I am not acquainted with. 

The offensiveness of the several processes described varies from none 
at all to that which constitutes one of the most intoleraUe of nuisance?. 
On different occasions the interference or assistance of the Locnl 
Government Board have been solicited for the suppression of nuisaocf s 
from works of this character. The most notable instances of appli- 
cations of this kind of late years have been in respect of nuisances from 
manure works along the shores of the Thames in 1873, and in respect 
of similar nuisances at Plymouth in 1875. I reported to the Board fully 
upon the former of these cases in December 1873, but more briefly 
upon the latter of them, since at that time the present general inquiri' 
had been set on foot. It is difiBlcuU to describe odours except by the use 
of similitudes. The offensive odour proceeding from supei*phosphate 
works, from works in which animal matters are used more or less freely, 
and from " scutch " manure works is, however, so distinctive that once 
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rnnelt it cftn never afterwards fail to be reeognised. That. from mper- a».Ko.«l 

phosphate making is pungent and slightly acid ; by some persons it is onBfflttJiuixi- 

called sickening, but its oiensiveness and sickening quality are enhanced NuuuMm^by 

where such animal matters as blood, offal^ or fish, especially ]£ potrid, ^' ^'^^^'^ 

toe employed in the manufacture of the manure. I know of no odour 

more horribly sickening than that which is evolved when sulphurie acid 

is mixed with human excrement. One of the most offensive works of 

this kind that has come within my observation, where animal matter of 

various kinds, and sometimes excrement, are used, is Bradbum-s estar 

blishment at Wednesfield, upon which I reported to the Board in my 

report on the sanitary condition of that place in 1874. The smeU 

proceeding from scutch manure works is described by some persons as 

putrid as well as sickening. Dr. Gordon, the principal medical officer 

of the Woolwich garrison, described to me the odour proceeding from 

the scutch manure works on Erith marshes as resembling, more than 

anything else, that which he had perceived in India when passing to 

leeward of the places in which the Hindoos bum their dead. To myself 

the odour resembles that of very decayed and putrid cheese. The odour 

froni superphosphate works has to my senses something of the same 

character, especially marked when animal matters are used in addition 

to bones and phosphates. The distance • to which the offensive odour 

may spread beyond the works varies with the various circumstances 

mentioned in the first part of this Report. It may be only perceived 

offensively within a radius of 100 yards or less around the works, or the 

odour may extend a mile or more beyond them. For example, the 

odour firom the works of Morris nnd Griffin at Wolverhampton is said to 

be perceived offensively at . Newbridge, a distance of 1-^ miles ;• while 

that from the Erith marshes " scutch " manure works was, on the oooasion 

of my inquiry on the Thames, said to be an intolerable nuisance at the 

Woolwich barracks, a distance 4^ miles. Loud and grievous complaints 

are made in the town of Plymouth, especially by persons residing about 

the Hoe, of the offensive odours from the manure works at Cattedown, 

a distance of about 1 mile^ when the wind blows from that direction 

across the bay. 

I have made such inquiries as were practicable as tO' the effect of Effect upon 
these offensive odours upon the health of persons exposed to them, health. 
Replies to individual inquiries have been to the effect that prolonged 
exposure to the offensive odours produces feelings of depression, head- 
ache, indisposition for food, nausea, or even sometimes fainting. These, 
however, are ordinary results in sensitive individuals- of the impression 
made by any specially offensive odour upon the nervous system. They 
pass off, however, with the intermission of their cause. I have not 
been able to ascertain that any permanent injury to health has followed 
even the frequent repetition of exposure to these offensive odours. 
Nevertheless, so long as the cause operates it does to a serious extent 
sometimes disturb the health of some individuals. The principal medical 
officer at the citadel at Plymouth, when I made my inquiry there, could 
give me no information, as the troops of which he had charge had only 
recently arrived ; but Dr. Yollin, of the 16th Regiment, who waa 
stationed there in 1874, states in a letter given to me by the Town 
Clerk of Plymouth, that notwithstanding the effluvia pass directly over 
the citadel in certain directions of the wind, the battaUon had not been 
in a healthier state for the last 10 years than it was at the time he wrote. 
He adds, *' The smell is intensely disagreeable, but luckily the barracks 
*^ are constructed on such an elevated and exposed position that these 
" vapours are never allowed time to settle down, but are blown over it 
*' by the prevailing breeze. Were the barracks, however, built on a much 
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" lower and more confined space, I have no hesitation in sajing that I 
*^ should consider the fumes would have a verj deleterious effect upon 
'' the health of the troops." Dr. Littleton, the Medical Officer of 
Health, could give me no more definite information in respect of the 
effect of the effluvia upon the general health of the civil population ; 
nor could Dr. Finch, Medical Officer of Health for Charlton, nor Dr. 
Wise, Medical Officer of Health for Plumstead, in respect of the effluvia 
which, proceeding from the manure factories on the Thames, created a 
serious nuisance in their districts. Dr. Gordon, of the Woolwich 
garrison, stated to me in conversation that, in the event of any severe 
epidemic occurring, evil would, in his opinion, probahlj result from 
these nuisances, on the principle that anything whicli '^upsets" the 
nervous system, predisposes an individual to suffer. But, although I 
have made a good many inquiries in this aspect of the subject, I have 
failed to obtain any facts, so far as the ordinary epidemic maladies of 
the country are concerned, corroborative of this opinion. Dr. Davies, 
the accomplished Medical Officer of Health for Bristol, distinctly 
affirmed to me that these diseases spread no more extensively, and are 
no more fatal in St. Philip's Marsh, where manure nuisances abound, 
than in other parts of Bristol peopled by a simOar class of persons. I 
am disposed to give great weight to the result of this gentleman's ex- 
perience, as all would do who know the precision of his work and his 
logical mind. Moreover, throughout my inquiry, I have as yet found 
no reason to believe in any opposite view. Dr. Hingston, who has one 
of the largest medical practices at Plymouth, and has given some 
attention to this subject, tells me that he has never seen disease (other 
than temporary disturbance of health such as has been referred to above) 
produced in healthy people by exposure to the vapours proceeding from 
the manure works there, but he has seen sick people made materially 
worse. Especially in bronchitic and phthisical people (who sometimes 
come to Plymouth for the benefit of the climate), he has observed the 
cough to become more irritable after exposure to the effluvia. He says 
furdier, as to his personal experience, that the fumes from the manure 
establishments have distinctly caused smarting of his eyes at a distance 
of half a mile from the works. This, again, is a gentleman whose state- 
ments upon such a subject are entitled to much consideration. Fui*ther, 
I may add that I have not been able to discover that the workmen in 
manure manufactories suffer in any material degree, or in any definite 
manner, from their occupation. No doubt the statements of workmen 
on this subject must always be received with some qualification, but 
in the main I believe they have told me what is correct. But they 
take care not to expose themselves to the action of the concentrated 
effluvia. The most dangerous part of their work is the removal of the 
freshly made manure from the ** hot den," but they take care not to 
work there until all the doors have been opened, and until a free current 
of air through the den has been established. For myself, what I chiefly 
experience in the most offensive parts of manure works, such as the den, 
is more or less smarting of the eyes. 

That exposure to the concentrated effluvia from a bone manure 

establishment may, notwithstanding, be followed by dangerous and even 

Dr.^A^s' case. ^*^^ symptoms appears to be shown by a case narrated by Dr. Adams 

in his pamphlet referred to above, the occurrence of which case indeed 
was the occasion of the pamphlet being written. The case, briefly, was 
that of a gentleman, said to have been in good health, who, while 
journeying by railway near Invernes.^, encountered at a small stopping 
place a volume of vapour, apparently there concentrated, from a bone 
manure works close by. He immediately became sick and faint, with 
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vomiting, which became bilious and continuous, and these sjmptoms App. No. 6. 
were followed hj abdominal pains and great prostration. Feeling better on EffluvTum- 
on the fourth day, he attempted to rise, but fainted awaj and died. It S^s'if !^^^ 
was suggested that this was a case of irritant poisoning from the vapours - ^ ^ 
inhaled, but as no post-mortem examination was made, and as there are 
manj latent bodily conditions of disease conceivable in which such 
sjraptoms, followed by a fatal issue, might result from a severe and 
continuous attack of vomiting (however induced), this view cannot be 
re^rarded as established. Dr. Adams goes further, and (p. 23) points 
out that the symptoms which characterised this gentleman's sudden 
illness accord with those of arsenical poisoning, but later in his pam- 
phlet (p. 75) he says, ** We " (i.^., Dr. Xittlejohn, Dr. Dunlop, and him- 
self) ** were satisfied that the conditions of advanced age and of the 
^- nervous shock, caused by the inhalation of disagreeable and dreaded 
^ effluvia^ were important factors, and had aided materially the depres- 
sing infiuence under which the sufferer succumbed. We, therefore, 
by no means attributed the fatal result to arsenic alone. We were 
<* satisfied that if there was to be anything like a real explanation of 
'' Mr. Frazer's symptoms, it must be sought in thai aggregate of eon- 
** diiions out of which they had arisen. In short, we were of opinion, 
'' as was also the magistrate who pronounced upon the case, that com- 
'' mon sense and special professional knowledge alike directed clearly to 
*^ the conclusion that the immediate symptoms and fatal results were 
*' due essentially to irritant poison or poisons^ and that those poisonous 
" influences were contained in the manure vapours." 

The offensive effluvia from artificial manure works may have their Souxves of 
source, 1, in the reception of the raw materials, and their retention or '^^^•oct. 
accumulation on the premises prior to use ; 2, in the preparation of the 
raw material for use ; 3, in the process of their manuf^ture or mixing ; 
4, in the removal of the hot product ; 5, in accumulations of the manu- 
&ctured article, and the general odour pervading manure works at all 
times, and carried to a distance beyond them by the wind blowing over 
and through them. 

1. In accumulations of the raw material. — There is nothing offensive iUxmmulmtions 
about accumulations of coprolites or mineral phosphates. The ammo* ^ '^^ ^^^ ^ ' 
niacal odour sometimes perceived from a heap of guano does not travel 
any considerable distance, so far as my experience goes ; leather cuttings 
are inoffensive, and so in my experience is sugar scum. Large accumu- 
lations of recently boiled bones are very offensive, as I have pointed out • 
under the head of *< bone boiling " ; and the disembarkation of putrid 
bones from canal boats for use at manure works has, in my experience, 
been a source of nuisance. Accumulations of night-soil, putnd flesh, 
putrid blood or blood clot (from blood-albumen works), or of putrid fish, 
are necessarily very offensive ; and so also is glue makers' '* scutch," if 
it arrives at the works long after leaving the pans and in uncovered 
vessels. This is, of course, especially the case in hot weather. Even dry 
fish marc {e.g.^ the dried Manhaddan used at Morris and Griffin's works), 
not ordinarily offensive, may become so under some circumstances, 
as when it has become wetted during ship transit. Accumulations of 
shoddy are ordinarily inoffensive, but they may become offensive under 
some circumstances, as, for example, wheA they become spontaneously 
heated, a process to which they are subject on account of the oil the 
shoddy may contain. For example, during my visit at Plymouth, I 
found an offensive rancid butjraceous odour, resembling that which I 
have experienced as proceeding from a heap of damaged wheat, to pro- 
ceed from some shoddy recently brought upon the premises of Messrs. 
Buniard, Lack, and Alger. The shodkly was said to have been damaged 
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by sea water dnring its sea passage. The odoar was strong just oatside 
the works in the public road, and was disagreeably perceptible for Bome 
distance from the works. In one of the works near the Victoria Docks 
some shoddy was at the time of my visit smoking freely, and emitting 
an odour of burning animal matter. - 

2. In the preparation of raw material for use. — ^I have elsewhere 
referred to the nuisance from bone boiling under the head of ^* bone 
boiling." The dissolving of leather and shoddy gives rise to offendve 
vapours, but not of a nature to be distinguishable outside the works from 
the other odours proceeding from them. The mixing of fish and shoddy 
with sulphuric acid is very offensive, and so in a still higher degree is 
the process of diying fish upon open kilns. These processes areespedally 
disgusting where the fish is putrescent. The vapours proceeding from 
the extraction of £at from glue nu&kers' scutch preparatory to its con* 
version into manure has also, when carelessly penormed, been productive 
of considerable nuisance. 

3. But one of the chief sources of nuisance from manure works is the 
process of mixing the materials. The vapours given off are, as I have 
pointed out above, irritant and offensive. When the manure is made in 
open vessels, these vapours escape into the atmosphere of the building, 
and jthrough windows or openings in the roof, or through the unpointed 
tiling of the roof into the atmosphere outside. The same thing happen?, 
although to a less extent, when the mJTing is effected in mixers insuffi- 
ciently closed, or not provided with due arrangements for drawing off 
the vapours from the mixer as they are produced. Where the vapoars, 
however, are made to pass, as is now usually the case, through a flue 
into a chimney, more or less decomposition occurs within the fine, silica 
is deposited as a white snow-like material (sometimes to such an extent 
as almost or entirely to choke it up), and, where bones ace used in any 
quantity, bone dust is deposited with it* The bone dust, however, is 
only carried mechanically into the flue, so that it stains the deposited 
silica only in the part of the flue nearest to the mixer. The mlica and the 
bone dust deposited mechanically absorb any condensed water holding 
in solution more or less hydrofluosilicic acid. So much of the vapour 
as fails to become condensed and deposited within the flue passes off by 
the chimney shaft, and may give rise to offence wherever the vapours 
reach the ground. 

4. Another principal source of nuisance is the removal of the manure 
from the hot den. At some works, as I have already stated, there is no 
hot den, but the manure is discharged from the mixer directly on to the 
floor of the building. In such a case as this, the action of the sul- 
phuric acid on the other materials continuing, the same results follow as 
when the manure is made in an open mixer. When I visited Purser k 
Co.'s works at MUlwall this proceeding was going on at one part of the 
building, and large volumes of steam of the ordinary offensive odour 
were issuing from the roof, and would continue so to issue until the 
manure became sufficiently cold to give off no large bulk of vi^xyur. 
The principal use of the closed hot den is that it obviates this continued 
escape of the vapour which is formed during the reactions going on after 
the manure has been discharged from the mixer. If the manure is per- 
mitted to remain long enough in the den to become cold or nearly cold, 
it may be removed without giving rise to offensive effluvia of a serious 
character. But in establishments where much work goes on, and espe- 
cially in the busy season of the year, this is, under present arrangements, 
sud to be impracticable ; and the manure is removed hot, or more or less 
warm, according to the shorter or longer time it has lain in the den ; and 
then the vapours which, under long retention, would have become con- 
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densed, are given off into the atmosphere, and escape from the den into ^^- No. 6. 
the air outside through the openings provided for light and ventilation, on Eiflii^um- 
It is remarkable how long a bulk of manure will remain hot in the den. D^^inSd***^ 
It is still sufficiently hot to emit offensive fumes on removal at the end of 
three days from mixing, and probably, in some cases, much longer. I 
had, when at Plymouth, a personal experience of the nuisance arising 
from the removal of the hot manure at Norrington's works, at a time 
when no actual mixing was going on, but when the contents of one of 
the hot dens were being dug out, carried through the open air to the 
warehouse, and shot down through the roof. I have some reason to 
think that at Norrington's lower works this process is more offensive 
and more productive of nuisance than even the mixing. 

5, But apart from the processes of mixing and removal from the hot oeneni offensive 
den, there is commonly, even when no work is actually in progress, a o^"*" ^^^^ 
general offensive smell issuing from establishments of this character 
which is sufficient in most cases to proclaim their immediate vicinity. 
This smell, which usually pervades the interior of the building, is due 
partly to the stirring up of the manure in the manipulations and mixings 
which take place there, and which &vour the escape of pent-up vapours 
either retained mechanically in the masses removed trom the den or 
which may have been generated after its removal for storage, partly 
to the odour which from long use has become attached to all parts 
of the inner surface of the works, and partly to the presence of 
stores of the manure from which vapours continue for a long time to 
be evolved. It is, however, a comparatively trifling affair. Never- 
theless the offensive odour from this source may travel to a con- 
siderable distance. For instance, at my last visit to Hill's manure 
works on Greenwich marshes, I perceived the odour quite distinctly at a 
distance of full half a mile in the direction towards which the wind was 
blowing. On arriving at the works I found that no mixing was going 
on, but there was a quantity of manure which had been discharged upon 
the floor on occasion of the last mixing, about a week previously, and 
was being dug away for screening. It was hard but still warm. The 
nuisance is much greater, however, in some works where much organic 
material is used and no deodorant is added to the manure. In *' scutch '^ 
manure works, such as Turner's at Bristol, where the manure is heaped 
up to dry by spontaneous heating, the exhalations from the accumula- 
tion are very offensively perceptible for a long distance from the works, 
and, except through changes in the wind, the nuisance is not inter- 
mittent like the nuisance from superphosphate works. Even after the 
manure has become dry enough to be screened, the heating, with 
evolution of offensive effluvia, still continues. But I am bound to add 
that this mode of drving, offensive as it is, is not nearly so offensive as 
the process pf artificial drying which I saw pursued at the works on 
Erith marshes, and which appeared to me to be the main source of the 
intolerable nuisance from these works which was complained of by the 
Woolwich garrison. 

I have now to describe the means which have been adopted in the Modes of prc- 
works which I have visited for obviating or minimising the nuisances nuisiu^es. 
referred to, and such as have presented themselves to my mind as likely 
to bring about this result. In establishments where the manufacture is 
conducted on a small scale, little or nothing is attempted in this direction ; 
and the same may be said also in respect of a certain numbtff of esta- 
blishments whei'e the manufacture is conducted on a laige scale. With 
respect to some of the latter, however, such as the works at Bramford in 
Smolk, and those at Redbridge, Nursling, and Eling, near the head Of 
Southampton Water, it may be said that the adoption of qpecial means 
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of preventing nuisance (considering that, so far as I have been able to 
gather, no serious injury is done to vegetation by the Vapour emitted) is 
unnecessary. These and simihur works located in an open country 
district with few or no dwellings within a mile or two of them, such 
as there are being much scattered, can scarcely be much nuisance to 
anyone. Such places are naturally the proper places for setting up 
offensive businesses. 

1. As to the prevention of nuisances from raw materials. No objection 
can properly be raised to the bringing of offensive matters to manure 
works. It is the proper place to bring many of them to, and the 
utilisation of refuse matters is a source of much wealth. But they 
should be brought in an inoffensive manner, should be stored so as not to 
be offensive to the neighbourhood, and used up as speedily as possible. 
When describing some other offensive businesses, e.p., <'glue making,'' 
I have shown how the refuse matters from them may be, and sometimes 
are, transmitted without causing nuisance. The reception of scotch at 
the works at Erith marshes was some years ago, (when I made a report 
to the Board upon some offensive business on the banks of the Thames), 
one source of the nuisance complained of ; but since that time one of 
the establishments visited has ceased to manufacture, and at the other 
(Bevington's) the scutch is now received fresh at the works, packed in 
palm oil drums, and closely listened down. Their transmission in 
dosed barrels or covered carts or barges, and their storage under cover 
in dose buildings or receptacles are, when practicable, an obvious pre- 
caution against nuisance. In other cases an efficient protection against 
the creation of nuisance might be found in covering the offensive 
material with some cheap deodorizing powder which would not damage 
the manure to be manufactured from it ; sulphate of lime, charcoal 
in some form, or even earth patted down upon the heap might, for 
instance, be used. The best modes of dealing with recently boiled 
bones have been already described under the head of '' bone boOing." 
Night-soil should be should stored either in the covered privy pans in 
which it is received, or in well cemented pits closely covered, from which 
it may be pumped as required for use. 

2. As respects nuisances from the processes to which raw materials are 
subjected preparatory to mixing them with other substances into manure, 
I need only refer to the following : — a. Any nuisances from the dis- 
solving of shoddy or leather may be minimised or altogether prevented 
by the use of steam heat in the process, and by carrying the fumes 
into a sufficiently tall chimney shaft, b. The nuisance from mixing 
fish with shoddy and sulphuric acid may be prevented by performing 
the process in a closed building from which the offensive air is 
drawn off through a fire (as practised at Musk's cod-liver oil manufac- 
tory at Sculcoats, p. 196). r. The nuisances from drying fish can only be 
abated by adopting means of drawing off the moist offensive air by 
means of a fan or chimney draught, and conducting it through a fire, 
or first through a condenser of some effectual kind, and then through a 
fire. I saw a curious attempt made at Hart's establishment at Wil- 
mington, near HuU, to abate the nuisance of kiln drying. In a building 
provided for the purpose is a kiln or stone floor heated by flues beneath. 
It forms the floor of a close chamber, about 13 yai'ds squareand 6 feet 
high, the roof or ceiling of which is made of stout laths or narrow 
planks of wood with narrow spaces between them. This ceiling forms 
the floor of a chamber above, on which is laid first a layer of damaged 
cockles and above this sawdust moistened with sulphuric acid. This 
laver is renewed once in two or three months, and then goes for mixing 
with manure. It is supposed that the warm v^xmrs from the kiln 
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pswng ap between the \atha, and oleo those from t&e la^er ai cockles, afp. No. s. 
are abeorbed by the Bolphuric acid. To a certain extent ao doubt Qaufg'j^n. 
some sach action ia exerted, but, while the nuieance is considerably irulsHiw*,b7 
lessened, the proceeding does not altogether prevent the difFusion of "'■*"''"^- 
the oSensiTO Bmell through the workii and in the immediate neigh- 
bourhood. For drying fish, probably the best apparatas is Uiiburn's 
desncator, when it is provided with such means of carrying ofF and 
baming the evolved vapours as I shall describe presently as having 
been in use aL the poudrette works of the Town Manure Company al 
Bilston, p. 280. rf. There ere three modes of dealing inofTensively with 
scntch for the removal of fat, which I hare seen in use at different s_t^ 
works. The principal point, however, to be attended to is to deal with 
the Bcutch at a very early period after it has been removed from the 
^ae pan. One of the methods I refer to is that adopted at Tumey'a 
^ue works in Stourbridge. The apparatus used is represented in the 
subjoined drawing and sectional plan(Fig.5.) The scutch mixed with acid 
is heated by free steam in a large pan A, provided with a rim a, containing 
water, into which dips the edge of a conical cover B, so as to form a 
water lute when the cover is let down. A short length of pipe 6, 
closed at the top, rises from the apex of the cover, and it is surrounded 
by a ring of perforated pipe c, from which cold water constantly flows 
in a stream over the outside of the cover into the grooved rim of the 
pan, from which n waste pipe d carries it away. By this means the 
Bteom within is condensed and nms down the inside of the cover into 

Fig. 6. 
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the rim. The fat is ladled out and the residue is run off into a 
covered tank outside the works to cool. Another mode is that now 
adopted b j Messrs. Bevington and Proctor at their scutch works at Erith 
marshes, one of the establishments complained of as nuisances in 1873. 
The apparatus used is represented in Plates 17 and 18. The scutch 
with a due quantity of brown sulphuric acid is introduced into a close 
cylindrical leaden vessel A, cased in wood and charged through a circular 
opening a, about 18 inches wide, at the upper part, which opening is 
closed during working by means of an iron cover firmly screwed down. 
Within is a stirrer B, the shaft of which passes through the centre of 
the top of the vessel. When the cylinder has been charged and closed 
up, steam at a temperature ^of about 220° is thrown in and is left on 
for about two hours. There is a safbty valve &, but very little steam 
escapes by it, not enough to be perceptible by its odeur outside the 
works. At the expiration of the two hours, the steam is turned off and 
the whole is lefb to settle until the next day. The fat is then ladled 
out through the charging opening, and the residue is run off into the 
delves through a discharge opening c, about 14 inches wide and 5 inches 
deep near the bottom of the vessel. During the steaming this opening 
is closed by a sliding door fixed firmly down by a cross bar and screws. 
The only nuisance that can arise here is during the running off of the 
residue ; but the locality is verv open and far from buildings ; and, as 
a matter of fact, the nuisance from the scutch works on Erith marshes 
has not been made, so far as I can learn, a subject of complaint, since 
the scutch has been brought in a fresh condition in well-dosed casks 
and this plan of extracting fat has been adopted. Another mode of 
dealing with scutch for the extraction of the iat is that pursued at 
Nickols and Son's works in Leeds. The scutch is dealt with while 
quite fresh from the pans. It is immediately put into a large tub with 
water and some sulphuric acid, steam is thrown in to separate &t which 
is taken off, and the scutch enclosed in coarse bags is then subjected to 
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pressare in a strong hydraulic presR/dose shut up with a door, while steam app. No. 6. 
is thrown into the press. The fat pressed out flows off from the bottom on Effluvium- 
of the press, and is coUected and subsequently refined by remelting by pJ?^J[nJ2s^^ 
steam heat. The pressed scutch has little or no odour, and can be kept 
without heating or otherwise becoming offensive if stored under shelter. 
It is still fit for manure making. 

3. As to the nuisances from the process of mixing. Of the offensiye 3. From mizinff. 
vaponrs given off during the mixing it may be said that some are con- 
d^asible by cold, some soluble in, or decomposable by water, and the 
remainder destructible by fire. The only questions then to be deter- 
mined relate to the best mode in which these three agents— cold, water, 
and fire, — can be applied under the circumstances of manure works. 
The principal means in use in the manure works [ have visited are 
long flues leading to a chimney stack, water towers or '^ scrubbers," and 
the furnace. But, when the mixer Is not closely shut up, it is not suffi- 
cient to have such means provided without some motive power to draw 
the vapours from the mixer. The motive power in use is sometimes the 
draught of the chimney stack and sometimes a fan. With a well-closed 
mixer (such as is in use at Bnrnard, Lack, and Alger's works), the 
pressure exercised by the vapour therein may suffice for all practical 
purposes. I propose to show how far in my experience these several 
means are efficient, and what accessory arrangements are in use, or may 
be suggested, to ensure success. I will do this, as far as I can, by 
examples of actual working. 

a. In simple superphosphate making, the use of a long flue appears to a. Use of a long 
suffice to prevent nuisance. So far as I have been able to ascertain by ^' 
as full an inquiry as I could institute, it is completely efficient at the 
works of Thomas Tickers and Sons, in Manchester, and at the works of 
the same firm at Widnes. The long fine has also been adopted as a 
means of preventing nuisance at Messrs. Morris and Griffin's works in 
Wolverhunpton and in other works, and as an accessory means it is in 
use in many other works. 

The object of the flue is, by its cooling operation, to promote the con* 
densation of the steam, which, in condensing, takes down with it the- 
hydrofluosilicic acid formed ; and to afford space and time for the deposi- 
tions of these condensed vapours and of the silica, before they arrive at 
the chimney by which they would otherwise be discharged into the air 
outside the works. These matters are always found in flues proceediug 
from large superphosphate mixers and dens, and with them a notable 
quantity of arsenic. Mr. William Vickers, of Manchester, recently made 
for my satisfaction an examination of the vapours proceeding along his 
flues at his Widnes works. At a distance of about 216 feet from his 
mixer, notwithstanding the excellent arrangements for arresting deposit 
which I shall presently describe, he still found a very small but still 
estimable quantity of fluorine compounds, the mixing at the time the 
examination was made being in full operation. I mention this to show 
that even in his case the flue is not in any way too long, although it is 
continued 206 feet ftirther to the bottom of his chimney shaft. Mr. 
Barnard, of Plymouth, tells me that he found arsenic in the flue leading 
from his den (which receives the vapours) to his condenser. Dr. Adams 
also gives in his pamphlet (page 52) a summary of an analysis of 
flue deposit in which a trustwoi^y chemist found in the moist deposit 
0* 119 per cent, of arsenious acid. These are the most irritant of the 
various constituents of the manure vapours. I have no observations 
to show in what proportion, actual or relative, they are deposited at 
various distances from the mixer. 
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AFPjfo. «. xt Vickera' woi^ in Manchester (see Plate 19) a akort flue 12 incbes 
On EfflaTinm- sqaare paflaefltrom the mixer to a wooden box or chamber, aboat 18 feet 
Ur^BSStiL^ long and 3| or 4 feet wide and deep, in which at equal interyab are 
Ueteriptkm of three partitions dividing it thus into four subsidiary chambers or boxes. 
^^uTt^han' '^^ partitions spring altematelj from the top and from the bottom 
wl^kt. of the chamber, and there is a space left at the bottom or top^ as the 

case may be, by which the subsidiary chambers communicate. At 
the bottom of each subsidiary chamber is a door through which the 
deposited silica or dust is from time to time removed. From this 
chamber or box there is a communication with the upper part of a brick 
tower about 14 feet 6 inches high and 2 feet 7 inches wide in either direc- 
tion, which tower or chamber also has a communication with the '* hot 
den/' In this chamber more silica is deposited. There is a shorter 
brick chamber adjoining it with which there is a communication 4 feet 
fiom the bottom of the longer brick chamber, so that the silica which 
accumulates in the latter, idling below the communication, does not 
choke ii up, and is removeable by a door at the bottom. From this 
smaller brick chamber the vapours pass into an underground flue 150 
feet in length, which terminates in the chimney shaft having an eleva- 
tion of 210 feet. The result of this is that the silica (the measure of 
decomposition of the fluoride) is deposited in great part in the woodea 
chamber and brick tower, the former being cleared out twice a week and 
the latter once a month ; and that beyond the first 15 yards of the flue 
the amount of deposit is scarcely appreciable. The flue only requires 
clearing out about once a year. Wherever the silica may be removed it 
is so wet with condensed steam holding hydrofluosilicic acid in solution^ 
that it may be pressed by the fingers into a paste. At the Widnes works 
the arrangement is very similar (see Plate 20). A 3-foot square wooden 
flue, rising from the top of the mixer, extends round the platformed part 
of the building in which the mixer is situated for a distance of 120 feet 
before it reaches the brick chamber or tower ; and every 8 feet, in the 
course of the first 84 feet, is a partition rising from the bottom nearly 
to the top of the flue, so that there are 10 such partitions. The silica 
deposited in the chambers thus formed is removed at short intei-vals by 
raising the top of the flue. The brick deposit tower is of the same 
construction as at the Manchester works, and from it an underground 
flue, 3^ feet high and 2^ feet wide, passes a distance of 302 feet to the 
chimney shaft of the works, which is of an elevation of 135 feet. There 
is a damper to control the exit from the mixer, to which exit is given 
an area of a foot to a foot and a half, and there is another over the 
deposit tower with an opening of about 4^ feet. The wooden flue from 
the mixer is cleaned out once a week and the first part of the underground 
flue about once a fortnight. On opening the first part of the flue I 
found a deposit of about 16 inches, the result of a fortnight's working ; 
and about 96 feet further a deposit of 10 inches, the result of 12 months 
continuous working. The motive pow^ at both works is the draught 
of the chimney shaft, and it is sufficient to produce a strong draught 
down into the mixer when it is opened. Mr. William Vickers sums up 
the length of flues and the reason of diflerences at the two works thus 
in a letter to me : *^ At Manchester we have, therdbre, 22 feet from mixer 
<< to wooden chamber, which is 18 feet long to a tower 14 feet 6 inches 
<< high, and 150 feet to chimney, total length 204 feet 6 inches. At 
" Widnes 120 feet of wooden chaimber (or flue), 18 feet of tower, and 
** 302 feet of flue to the chimnev, total 440 feet. At Manchester we 
«< mix on an average 100 tons of manure per week ; and, one half of 
^' the raw phosphatic material being boiled bones, we have not the same 






"■/o, 



Plate 20. 



Messrs Thomas Vickers & Sons, 

plan shewing box, flues &c for catching 
acid deposit from mixer as in use at widnes 



VERTICAL SECTION & SIDE ELEVATION 




"2" 
line. 




Mot den.. 



i"^. 



-to Ciiijtuufy. 



GROUND PLAN. 



■ « ttf ^ «■ i~>-^ s-ipr-a 



^ -. ; Wood FliuAhe tcfi mmU to tak^ off ^ d fuming cut fhu 



T 



w ^t M — V 



■< 







- - s- .H ' gy a"i - % -w~j'-iT^ v^ 



\\ T7- 



WoiHi Flu* > 

-T»---^ 



•^ 

. J 



■^ 









_l 



iy 



-J' 



ftit 



A. Woodert Hue ertla/xfed at A! into a s<7t of CJuanber 
B Biijchdeffosit diarnber. C STnaller similai^ chamber. 
a PartitLcrhs in tlue b Cie4.inijufont doers c Opening ircm hot dxTh 
regulated by a dumper 



Dtti-riidd 22 B«a£'.T '. T* C '-^^ ♦ :-t?d«a. 



270 



On Effluvium- 
Nuimice.i» by 
Dr. BalUurd. 
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works. 



with a wooden channel which joined another similar wide channel pro- 
ceeding from the hot den. At a distance of ahont 3 yards from the 
mixer this channel communicated with the upper part of a water tower, 
in which the vapours met with the shower. This tower was constructed 
of wood, was square with a diameter of 3 feet, and was 18 feet high. At 
the top of the tower was a cistern which was kept well supplied with 
water pumped into it in great abundance from a well upon the premises. 
The floor of the cistern was perforated like a colander with laige holes, 
so that when water was pumped in, it fell down the tower in a heavy 
shower. It was so arranged that the water, after arriving at the bottom, 
was made to fall over an edge into a cistern below, in such a waj as to 
form a broken sheet of water or cascade about 3 feet in height (through 
which the vapour had to pass), and it then flowed awaj bj a brick drain 
with which the cistern communicated. From this drain there was a 
flue passing to the ashpit of the furnace of the boiler which works the 
steam machinery employed for pumping up the water and other pur- 
poses. The fall of the water produced sufficient vacuum to cause a 
strong draught from the mixer and hot den. Since my first inspection 
of these works, alterations have been made which the proprietor believes 
have rendered the apparatus more efficient than it was before. A series 
of wooden shelves springing alternately from opposite sides have been 
put into the tower and these shelves have attached to them at their sides 
vertical pieces, having for their object to direct the flow of water towards 
the middle of each shelf. In this way, instead of one shower of water, 
a series of splashing showers and cascades has been obtained, through aD 
of which the vapours have to pass on their way to the drain. Bat 
with this change in the arrangement of the tower it has been found 
requisite to interpose a fan between the condenser and the fire. 
Plate 21 shows the arrangement, with the exception of the fan. Such 
an arrangement as this is only practicable where there is a similar 
abundance of water obtainable, but where this convenience exists 
nothing can be better. At Hunt's establishment the shower is not so 
heavy. From the mixer, from the hot den, and from all parts of his 
large buildings where bones are boiled and then dried by spontaneous 
heating, and where manure is made and stored, wooden square flues 
about 2 feet wide conduct vapom-s to a washing tower or chamber and 
thence to the back part of the ashpit of his boiler ^rnaces. At these 
works, however, it is necessary, from the deficiency of draught and the 
large capacity of the buildings to be ventilated, to use a powerful fan 
to draw off" the vapours. These arrangements, which are quite efficient, 
were made under the advice of Dr. Letheby and myself some years ago. 
(See also " Bone boiling.") 

The use of a " scrubber," however, is far more common than the use 
of any such water tower as I have just described. 

Plates 22 and 23 show the arrangements for condensation at James 
Gibbs & Co.'s works at Victoria Docks. There are four mixers, two 
being used for mixing superphosphate and two for mixing guano. From 
the mixers and from the dens, at the places where the mixers discharge 
themselves into the dens, are square wooden flues or channels, varying 
from 133 to 35 feet in length and terminating at a fan. This fan 
draws off the vapours from the mixers and dens and drives them 
through the condenser or scrubber. The form and dimensions of the 
condenser are shown in the drawings. It is fitted within with several 
stages formed of squared, wooden bars, loosely fitted edge-wise into 
appropriate racks, and so laid that the rods of each pair of stac^es cross 
those of the pair of stages above and beneath, at short intervals. Above 
is a perforated leaden tray or colander supplied by a tap with water. 
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which water falls as a shower upon the intercepting bars within the con- app.No. 6. 
denser, and between them to the bottom of the condenser where it runs on Bffluviuiu- 
off to ike drains. The vapours enter below and pass out by a short length S^^ISiSi?^ 
of pipe above into the chimnej shafi. At one side of the condenser is 
a closelj-fitting door, the removal of which exposes nearly all of the in- 
terior. When the condenser was thus opened for mj inspection, I 
found a considerable amount of siliceous deposit lying at the bottom of 
it, and on the several stages. The manager stated to me his opinion 
that the efficiency of the arrangement depended less upon the flow of 
water than upon the obstruction afforded in the condenser to the 
passage of the vapours, affording time for the decomposition of the 
fluoride, and arresting the products of the decomposition. Neverthe- 
less it would be certainly less efficient than it is without the flow of 
water which serves, or ought to serve, to keep the passage between the 
bars free and to wash down condensed matters. It was at these works 
that 'Dr. Dnpr^ made the observations recorded in the Appendix to this 
Report. He found that the gases after having passed the scrubber con- 
tained no appreciable traces of any fluoride compound, but they still 
contained traces of arsenic. 

There is a very similar arrangement at the works belonging to the 
same firm at Plymouth. Here the mixer is near the end of a long 
building, and discharges into a den at the end of the building, the 
communication between the mixer and den never being quite closed. 
A short channel from the mixer conducts the vapours from it and 
from the den through the mixer to a fan which drives them along a 
2-feet -square wooden flue or channel, about 90 feet in length, to a 
condenser arranged similarly to that just described. About every 
10 feet in the length of this flue is a cover, screwed down, which is 
removed, it is said, about once a month for the cleaning of the 
flue from deposit. The condenser generally arranged with bars as in 
the London works, is differently arranged above. The vapours pass 
out through a channel which runs through the middle of the 
colander-like cistern above, by which water flows into the condenser. 
The colander, therefore, is ring shaped. While the condenser was 
open I had the water turned on, and found that very little flowed in 
consequence of the choking up of the holes in the colander. The fore- 
man told me that they were quite aware of this defect, and that each 
time before working the holes were cleared. I have no doubt that this 
was a correct statement, since, although the condenser had not been 
cleaned out for a fortnight or three weeks (notwithstanding that 
work had been going on during that period) there was very little 
deposit in it — very much less than in that at the London works. This 
smallness of deposit was no doubt in part due to the greater length of 
the flue. From the condenser a flue, 16 feet in length, leads to the 
chimney shaft. It had not been cleaned out for two months, and I 
found in it along its whole length a deposit about one inch in depth. 
Hence some of the vapours must have escaped by the chimney stack, 
80 or 90 feet high, although the greater part had evidently been 

arrested. 

The most complete and apparently most effective " scrubber " I have AtBumArd. 
yet seen is that in use at Bumard, Lack, and Alger's works at Plymouth. J;^^^*"'* ^^^" 

Since these works have been made the subject of much unfavourable 
comment in Plymouth, and have been there regarded (and, as I believe, 
not very justly on aU occasions) as the principal source of the manure 
nuisance complained of at the Hoe, and referred to in the memorial 
presented to the Board, I propose giving a full account of the works, 
while describing the efforts made by the proprietor to avoid the produc- 
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of waSmmot. I bave vinted the weriw fimr times with an intiwal 
r^ of a jear bei w tca bj eeeoDd and third Tist^ and hare altogether 

■peat wmmj hoan in the works. The wori^s in Sotton Boad have 
been wtaMinl i e d ahoat 16 jeany and oorer aboat two acres of graniid. 
Thmj are s it na tpd , in two pails» one on the north and the other on the 
aovth aide of a public roadwar, at tiie e^ge of the town, and close to 
the ^m works, some ammonia works, some tar works, a candle £actorj 
where paint-oil is distilled and fat mdted, and also a most offensive I 

Aootof town refuse belonging to the Corporation; that is to saj thej aie J 

dose to a nmnber €i other offensive bosiness establishments, the effiovis ^ 

from which most also be wafted towards the town when the wind 
earries the manniisi vapoora in that direction* It is, therefore, qaite 
pffWBiHe that pe t suns not soiBeientl j instrocted to distinguish between 
different indortrial noiasneea, maj sometimes have attriboted to the 
maome works a nnisanoe which maj reallj have liad a different origin- 
I was informed bj the finn that the matmab which thej use (varying 
them aeeording to circumstances) are crushed bones (foreign), Carolina, 
Lisbon, .and French phosphorites (chieflv), coprolites, Peruvian guano, 
shoddjT, sugar scum, and gypsum. The sugar scum has in the mass a 
sweetish odour not at all unpleasant. Manure making is mostly performed 
on the north and sooth sides altematelv. . On both sides the mixer is of 
the same construction. It isa dose box with the usual stirring arrange- 
ments, and it is fed through a channel packed foil of dry material which 
prevents any exit of vapour in that directi<m, and which is moved on 
by means of a screw working in the channel as described in an earlier 
part of this section of my report. The add is introduced in definite 
quantities by a pipe from the acid tank. No vapours can possibly escape 
from the box during mixing, or if they ever do, only quite acddentally. 
There is one dose den bdow the mixer on the n<N'th side. It measures 
in superficial area 35 feet x 27 feet, equal (with the comers cut off) 
to an area of about 800 feet, with a height of 12 feet, and is capable 
of containtng 200 tons of manure — one or one and a half day's working. 
It is dosed completdy during the mixing by means of a large 
wooden door firmly barred up. On the south side there are two dens 
associated with the one mixer, and there is an arrangement by vrhich 
the contents of the mixer may be discharged into ooe or the other 
as may be desired. These dens are capable of containing each about 90 
tons of manure, and they are worked alternately. Each is roofed above 
by a wooden fiooring, which at the time of working is sealed against 
escape of vapour, (and, as I took pains to ascertain, effectually) by a layer 
of dry materiab. When dosed the superficial area of each den is about 
20 feet X 11 feet, and the height 14 feet. The mixing of each charge 
occupies about four minutes, and the mixed manure is dlschaiged into 
the den by a valve worked from outside the mixer. There was no un- 
jdeasanUy perceptible odour about the mixer while it was at work. I 
may now proceed to describe the condensing arrangements, premising 
that on both sides the manure and the vapours evolved are both made 
to pass into the den, which thus becomes a first large receiving and 
partly a condensing and deposit chamber for them. So much of the 
silica and hydrofiuosilicic as condense there becomes mingled with 
the manure, and would exist there probably as hydrofiuosilicic acid and 
silica only. Beginning my description with the works on the north side : 
There is, proceeding from the den, a short length (2 feet 6 inches) of 
12-inch pipe leading from it to the condenser ; and from the condenser 
there is an underground fiue 50 feet in length leading to a fire. The 
condenser is constructed as shown in Plate 24, and is of the form and 
dimensions there indicated. It consists of three vertical chambers 
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An. No. 6w tion of nuifluice. I haye visited the works four times with an intoiral 
On BfltaHmu- ^ ^ ^^^ between mj second and third visits and \uLve altogether 
Nidnneei. i)f spent many honrs in the works. The works in Sutton Boaii have 
0r. Balkrd. heeu established aboat 16 years, and cover about two acres of gronnd. 

Thej are situated, in two parts, one on the north aod the other on the 
south side of a public roadway, at the edge of the town, and close to 
the gas works, some ammonia works, some tar works, a candle factory 
where palm-oil is distilled and fat melted, and also a most offensive 
ahoot of town refuse belonging to the Corporation; that is to say they are 
dose to a number of other offensive business establishments, the effluvia 
from which must also be wafted towards the town when the wind 
carries the manurial vapours in that direction. It is, therefore, qaite 
possible that persons not sufficiently instructed to distinguish between 
different industrial nuisances, may sometimes have attributed to the 
manure works a nuisance which may really have liad a different origin. 
I was informed by the firm that the materials which they use (varying 
them according to circumstances) are crushed bones (foreign), Carolina, 
Lisbon,, and French phosphorites (chiefly), coprolites, Peruvian guano, 
shoddy, sugar scum, and gypsum. The sugar scum has in the mass a 
sweetish odour not at all unpleasant. Manure making is mostly performed 
on the north and south sides alternately. . On both sides the mixer is of 
the same construction. It is a close box with the usual stirring arrange- 
ments, and it is fed through a channel packed full of dry material which 
prevents any exit of vapour in that direction, and which is moved on 
by means of a screw working in the channel as described in an earlier 
part of this section of my report. The acid is introduced in definite 
quantities by a pipe from the acid tank. No vapours can possibly escape 
from the box during mixing, or if ' they ever do, only quite accidentally. 
There is one close den below the mixer on the north side. It measures 
in superficial area 35 feet x 27 feet, equal (with the comers cut off) 
to an area of about 800 feet, with a height of 12 feet, and is capable 
of containing 200 tons of manui*e— one or one and a half day's working. 
It is closed completely during the mixing by means of a large 
wooden do<Hr firmly barred up. On the south side there are two dens 
associated with the one mixer, and there is an arrangement by which 
the contents of the mixer may be discharged into one or the other 
as may be desired. These dens are capable of containing each about 90 
tons of manure, and they are worked alternately. Each is roofed above 
by a wooden flooring, which at the time of working is sealed against 
escape of vapour, (and, as I took pains to ascertain, CTOCtually) by a layer 
of dry materials. When closed the superficial area of each den is about 
20 feet X 11 feet, and the height 14 feet. The mixing of each charge 
occupies about four minutes, and the mixed manure is discharged into 
the den by a valve worked from outside the mixer. There was no un- 
pleasantly perceptible odour about the mixer while it was at work. I 
may now proceed to describe the condensing arrangements, premising 
that on both sides the manure and the vapours evolved are both made 
to pass into the den» which thus becomes a first large receiving and 
partly a condensing and deposit chamber for them. So much of the 
silica and hydrofluosilicic as condense there becomes mingled with 
the manure, and would exist there probably as hydrofluosilicic acid and 
silica only. Beginning my description with the works on the north side : 
There is, proceeding from the den, a short length (2 feet 6 inches) of 
12-inch pipe leading from it to the condenser ; and from the condenser 
there is an underground flue 50 feet in length leading to a fire. The 
condenser is constructed as shown in Plate 24, and is of the form and 
dimensions there indicated. It consists of three vertical chambers 
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brick. The first contains nothing, but the second and third have at their ^^•^^^' 
lower halves perforated bricks, evenly but not too closely laid. Above On Bfflanum- 
is a tank well supplied with water for use in the condenser. -There Di\^l2d!*^ 
is an excellent arrangement for throwing in the water into the condenser. 
It flows by a pipe into each compartment. The bottom of the pipe is 
open, but capable of being closed entirely by means of a plate or button 
which can be raised against the opening by a screw working through the 
length of the pipe from above. When this plate is slightly lowered the 
water flows out in a thin sheet resembling an open umbrella in shape, 
and falb down through the chambers and loose perforated bricks at the 
bottom, whence it is carried away by the drain. The arrangement of 
the supply pipe is shown in Plate 24. After each working, a plug in the 
^nistein above is opened, and a flush of water is sent through each chamber 
to dear it of any deposited silica. Tlie vapours from the den enter 
the upper part of the first chamber, pass into the lower part of the second 
chamber, between the bricks, and enter the third chamber above the 
sheet of water through which, or through the spray from which, they 
must pass out among the bricks below to the underground flue leading to 
the fire. I examined this condenser while mixing was going on. In the 
first chamber the vapoui*s were overpowering above the sheet of water ; 
while in the second and third they are decidedly much less perceptible. 
The next day, when no mixing was goins on, I had the third chamber 
opened below at a, and also the first 5 feet of the underground flue 
leading from it, and again another part of the flue about 34 feet from 
the condenser. The bottom of the condenser had not, I was told, been 
opened for five years, yet all I found was some slimy deposit upon the 
bricks, the passages through and between them being quite clear. There 
was no siliceous or watery deposit at either part of the flue which I had 
opened. I could not, however, satisfy myself that the flre exercised 
much effectual traction upon the vapours in the den ; probably, there- 
fore, the vapours passed through the condenser chiefly by force of their 
own pressure, such as did not so pass being condensed within the den. 
Were it not, therefore, for the careful closure of the mixer, there 
would have been during mixing much escape of vapour into the 
building, but this is obviated in the manner I have already explained. 
The arrangements on the south side are a little different, although 
essentially similar. The two dens communicate by a 12-inch pipe 
fit)m near the roof of each with a deposit tower. The length of the 
pipe from the nearest den is about 2 feet, of that from the further den 
20 feet. The tower into which they open at its upper part is 2 feet 
square (internal measurement), and its total height is about.l5 feet, and 
it descends about 4 feet below the level of the floor of the works. From the 
bottom of this tower, an underground flue 44 feet 6 inches in length leads 
to the condenser. During the greater part of its course it is of brick 2 feet 
high (internal measurement) at first, but gradually narrowing towards 
the condenser to 1 foot 8 inches high, and. 2 feet wide in the greater part 
of its course, again becoming larger and higher still, so as to form a small 
deposit chamber just before opening by two 12-inch square openings into 
the condenser. But between these two parts and about 6 feet from the 
condensers there are interposed two 12-inch pipes in order to permit of 
another underground flue crossing this flue. The condenser is here con* 
structed of two chambers only, the flrst (in consequence of the length 
of flue) not being considered requisite. Both of the chambers contain 
perforated bricks ; in other respects the condenser resembles that on the 
north side. The flue leading to the fire is very shorty indeed the fireplaces 
re built in this case against the side of the condenser. The firepkces 
are constructed wi shown in the drawing, Plate 25. There are two of 
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Ai>p.?7o.e. them, and the fines are provided with dampers so as to direct the 
On Bfihi^tmi- ^&pours to one or the other fire as may be desired. The object of having 
NiiiMnc«i.b7 two fires IS as a provision against one of them being accidentally 
Dr. BaiiAnL extingfuished by the vapours. The flAe from the fires enters the bottom 

of the chimney shaft 100 feet high. I was informed that, in working 
this arrangement of duplicate dens, the flooring forming the roof of the 
den filled the day before is partially raised, and a cap is placed upon the 
opening of the pipe leading from it before the filling of the other den 
commences. I examined the two pipes, lower flues, and condensers in 
their whole length. There was very little deposit in the pipes leading 
from the dens. The tower was encru sted with siliceous deposit, of which 
there was a deposit 1 foot deep at the bottom. At a distance of about 
30 feet from the tower the deposit was 6^ inches deep ; in fact it came just 
up to the lower edge of the interposed pair of pipes. There was very little 
deposit in the short pair of interposed pipes, and very little again in the 
wide part of the flue near the condenser : but this part is cleaned out 
monthly. I was told that the tower and first 30 feet of the flue had not 
been opened for more than 12 months. The lower part of the condenser 
had not been opened for two years, and the appearance it presented 
differed in nothing from that of the condenser on the north side. There 
was no deposit whatever in the short length of flue leading from the 
condenser to the fire, and uothins but ordinary flue dust or soot in the 
flue leading from the fires to the chimney stack. This &ct indicates 
sufficiently clearly that no condensible vapours had escaped the action 
of the scrubber. By an arrangement provided for the purpose, the 
whole of the products of combustion in the fires were made during a 
period of mixing to pass for a time through and out of a testing 
chimney shown in the drawing. They had no odour of manure v^K)ars, 
nor any other odour than tliat ordinarily proceeding from the combustion 
of coal or coke. 

In a letter from Mr. C. Bumard, dated April 10, he tells me that, 
although he found arsenic in the deposit within the flue leading firom the 
dens to the condenser, he did not find the slightest traces in the flue staff 
at the bottom of the chimifey, t.e., after the vapours had passed the con- 
denser ; and further, that during the mixing of a large den on Feb. 14 
last, he caused the chimney gases to pass through a weak solution of 
hydrochloric acid for about four hours, and could not, by the most deli- 
cate tests, discover any presence of arsenic 

The efficiency of the arrangements at these works for collecting and 
condensing, or burning the vapours produced during mixing, and those 
evolved during the first few hours of retention of the manure in the 
den is thus, in my opinion, incontestible. 

I have described the condensing arrangements at James Gibbs & Co*'^ 

works. The remaining manure works at Plymouth are situated, close 

to Gibbs' works, at Gattedown, about a quarter of a mile beyond the 

works of Messrs. Bumard, Lack, and Alger, and outside the town. 

At Noningtou'i These works are known as Norrington's works. There are two sets of 

^ymouth works, viz., a set at a lower and another at a higher level. The materials 

used are said to be phosphatic guanos, French and other mineral phos- 
phates, and dry (foreign) bones. At the lower works there are two 
mixers of the ordinary construction fed through a valved hopper at the 
top, and each having a short shoot into a hot den well closed in during 
mixing. The period of mixing each charge (about 1 ton) is said to 
be from 5 to 10 minutes. Both from the mixer and the den a wooden 
flue, 2 feet 6 inches square, conducts the vapours to outside the works, 
where it is replaced by a stone flue of similar size. This leads to a con- 
denser : the length of flue from the mixers to the condensers beiog 
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about 60 or 70 feet. From the condenser another flue passes up the App. Nu.e 
side of the cliff, beneath which the works are situated, to a com- On Ewiiriun 
paistivelj low chimney shaft on the top of the cliff : the distance from n'"RTr*'i'' 
the condenser to the top of the shaft is said to he about 150 feet. The '' ' "' ' 
condenser is a closed brick tower about 15 feet high, about 10 feet long, 
and about 5 feet wide, divided veitically into two chambers. Each of 
them contains a series of wooden frames a made of deal planks set on 
edge, with interrals of about 3 inches between them. These frames are 
placed alternate)}', so that their TCrtical planes cross one another, and 
BO that, on looking down the condenser, square channels appear to be 
fonned all the way down. The following diagram (Fig. 6); is intended 
to show the kind of arrangement within the condenser) the arrows shjw 
the course of the vapours ; — 



Each condenser is supplied with water by a 1-inch pipe b passing 
through the middle of the roof, and terminated below by an elongated or 
cylindrical rose, which is intended to throw out the water in a shower upon 
the wooden stages beneath. In addition, there is a perforated pipe c run- 
ning round the top of the first chamber. The water flows into the pipes 
under some pressure, being I'egulated by a tap in the general supplj pipe. 
The spray thus produced was a fine spray, and in amoant inaufficient, 
in my opinion, to produce any considerable cooling or washing effect upon 
the vapours. Beside this, what struck me in the working of the rose 
was, that the spray of water did not fall downwards upon the wooden 
frames, but horizontaDy outwards against the sides of the.brick chamber, 
along which the water flowed to the bottom, and then ran off. ReaUy 
the only water which, so far as I could see, reached the middle of the 
framework was that which, in the first chamber, flowed from the pipe 
round the top, while the fumes from the flue entered below the level 
of the horizontal shower. Moreover, some of the perforaUons of the 
rosea were choked up with rust or silica, and nothing flowed from them. 
Examining the arrangement during mixing time, I found vapours 
distinctly perceptible to sight and smell passing into the flue beyond 
the condenser. About 10 feet beyond the condenser, at a place where 
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the floe is capable of being oncoTered for cleansiag, I foond a deposit of 
at laast 6 indiea in depth of mlioeoos matter, and the sides were incnisted 
with deposit, but to a mach less extent. The manager told me tiiat 
this port of the flue was cleansed about a jear preYion:sl7. In fact, the 
condnsion to be drawn is Uiat, so far as the condenser is concerned, it 
exercises little inilnence npon the passage of the vapourB, the chief 
protection to the neighbourhood being the length of flue. But even as 
respects this, however tardj the flow along the flue maj be for the first 
80 or 90 feet, it must be much more rapid from that spot to the top of 
the chimnejr shaft, since here the v^>onr flue is joined bj the flue hom 
the furnaces. The condensing amngements at the upper works sre 
similar, but here the flue from the mixer to the condenser is onlj 10 feet 
long, and the vapours after leaving the condenser pass with a very 
small interval into a chimnej. There appears to me to be still less 
protection to the public against nuisance from this than from the lower 
part of the works. 

c. When organic or nitrogenous matters enter into the composition of 
the manures, the offensive vapours proceeding from them in great part 
esci^ condensation either in the flue or bj the action of water io a 
scrubber. It is therefore necessary in such cases, after such condensation 
as can be effected, to pass the vapours through a fire, so as to burn up 
anj offensive oiganic matter thej maj contain. It is with this object 
that Humard, Lack^ and Alger superadded a fire to their condensing 
apparatus. The sugar scum thej use gives to the manurial vapoars, io 
addition to their acid pungent odour, a sweet smell of a somewhat 
ethereal character, and such as is objectionable to manj persons, although 
not particularly so to myself. Where fish, excrement, blood, or garbage 
are used in the mixers, nothing but the best arrangements for combustion 
will deprive the vapours of their disgusting odour. 

Let me now endeavour to sum up the results of my observations on 
manure works, so far as they apply to the relative value of long flues and 
washers or scrubbers for arresting the escape of oflensive vapours into 
the external atmosphere. 

There is no doubt upon my mind that (except where offensive organic 
vapours are concerned) a sufficiently long flue, properly arranged and 
carefully managed may, under favourable circumstances of locality, con- 
stitute a full protection to the public against the nuisances proceeding 
from the process of mixing.* The flue is to be r^arded as an elon- 

fated cooling chamber, affording facilities for the decomposition of the 
uoi-idc of silicon by the watery vapour present, and the deposition of 
condensed matters. But if the vapours pass through it too rapidly they 
may fail to be sufficiently cooled and condensed before arriving at 
the end of it. Ttie flow of the vapours along it should be deliberate ; 
and where the mixer is open, and hence where some motive force 
must be applied to draw or drive them along, the force should be 
just as much as will suffice to occasion a moderate in-draught to the 
mixer and no more. Hence I have been led to think that the use 
of a fan is sometimes, by causing too rapid a current in the flue, rather 
an injury to the condensation than otherwise: hence, too, when a 
chimney draught is used it ought to be judiciously regulated by a damper. 
Hence, again, the advantage df the baulks or mid-feathers introduced bj 
Mr. Vickers into the first part of his flues : they retard the onward flow 
of the vapours, cause them to circulate to some extent in each part so 
divided off, and favour deposition. The interposition of wider and 
krger spaces, such as deposit towers or deposit chambers, through 

* Dr. Dupr^'a experhnents detailed in the Appendix to this Keport follr con- 
flnn my inferences both with reapeet to the value of a Iouf flae and of a wat«r 
condenser or acmbber. 
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which the vapours may pass more slowly than through a comparatively app. No- «. 

narrow flue, also promotes the mutual reaction of the constituents of the ou EOiuTiam 

vai>ours by the retardation they occasion. There are few works that I JJ" 'SSlMd^^ 

have seen in which, by the exercise of a little ingenuity, space might 

not be found for the adoption of this method. It is not at all requisite 

that the flue should be in one continuous line. It may be made to pass 

backwards and forwards, either under ground or above ground, with as 

many bends as may be requisite to obtain the necessary length ; indeed, 

the more it is bent about the better for its eflSciency, the draught being 

duly regulated. Where the mixer is thoroughly closed as at Bumard, 

Ijack, and Alger's works, it is no bad plan to throw the vapour from the 

mixer into the den, which then becomes a first condensing or deposit 

chamber. It is impossible to say what should in all cases be the length 

of the floe. The determination of this must depend upon a variety of 

considerations, among not the least important of which is its capacity, 

the presence of condensing or deposit chambers, and the rapidity of the 

carrent through the flue. At Yicket's works in Widnes 440 feet are 

not found too great a length. 

Neither is there any doubt in my mind that, when a great length of flue 

is considered unattainable or would be inconvenient to construct, a suf^ 

flcient protection against nuisance from the vapours proceeding from the « 

process of mixing may be found in a well-considered and weU-arranged 

water condenser or scrubber. My experience of the condenser at Mr. 

Newton's works in South Bermondsey and of that in use at Burnard, Lack, 

and Alger's at Plymouth, has quite convinced roe of this. Where there 

is a very abundant and unlimited supply of water, Newton's condenser 

is applicable, but where the supply is not so abundant, as, for example, 

where it is taken from a town supply, and has to be paid for by meter, 

Bumard, Lack, and Alger's condenser is much more economical and equally 

efiective. In my visits to manure works I have frequently seen water The ordinary 

condensers or scrubbers upon the premises, which in reality were little TOndonwn. 

better than pla3rthing8, and quite useless for their supposed purpose. 

The principal faults with them have been that water has been used 

stingily, that they have been badly packed with coke or some other 

material that has become quite choked up with deposit, or that they have 

been allowed to become dilapidated from neglect and practically useless 

— even if a pretence of using them was made. When water is supplied 

by a rose the perforations after a time become rusted up or choked 

with silica, and- the same thing often happens with the perfora* 

tions of a colander above the condensing chamber, so that when I have 

had the water turned on I have seen only a few jets falling, where 

provision was supposed to be made for an abundant shower. In other 

works I have seen various fanciful devices for sprinkling water into the 

condensing chamber, the only possible use of which was to save 

expense while making a pretence of condensation. All such devices 

have been mere shams. The provision of a water condenser on the 

premises is no evidence that it is used, as was strikingly illustrated 

during a visit I paid to the Western Counties Manure Works at Tor 

Point. 

It has appeared to me that when economy of space is a considera- 
tion, a4vantage might be gained by carrying the vapours into a sufli- 
ciently large chamber filled with spray produced by causing water 
under considerable pressure to impinge upon a copper disc or upon 
several discs. I gathered this idea from observing the arrangements 
for cooling air supplied to the law courts at the Town Hall, Salford. 
A similar idea appears also to have occurred to the managers of 
Langdale's Manure Works at Newcastle-on-Tyne, but here it was 
attempted to sptsj the interior of a flue bent several turns upon itself 

41172. T 
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andy the space being too narrow, the attempt proved a fidlnre. Bat the 
principle is one which, I hope, will yet be carried into effectoal operation 
at these works. 

But I have jet to mention the arrangements adopted at Proctor 
and Rjland's works in Birmingham, by which the vapours are dealt 
with as thej arrive from a mixer, not worked hy machinery but bjr 
hand. I have already, p. 254, described the chambers in which the 
mixing is effected. Fi'om the upper part of each chamber a wooden 
flue, 2 feet square, conducts the vapours a distance of several yards 
(varying in the case of the two chambers), to a small fan which drives 
them down a pipe which, at the bottom, dips about a foot into an under- 
ground tank of cold water, renewed fh)m time to time. In this tank 
the solid matters (dirt and silica) are deposited. It also receive!^, 
as I have pointed out (p. 229), the waste steam from the boilers, &c^ 
and the overflow runs into the drains. From this chamber the vapours, 
or so much of them as remain uncondensed, are conducted into a fire. 
The arrangement is figured in Plate 16. I can say nothing as to it< 
efficiency — ^mixing was not proceeding on the day that I visited the 
works. 

4. The nuisance arising from the removal of the manure from the 
den is one of the chief of those now proceeding from manure works. 
But it is, at the same time, the nuisance which it is most difficult 
to find a remedy fbr. I protest, however, against any assertion that 
there is no practicable remedy. It is very difficult to find a prac- 
ticable remedy, but cannot be impossible. To say this would be to 
Ignore genersi experience in respect of many kinds of offensive busi* 
nesses, as to which the same thing might have been said formerly, but 
cannot be said now. The discovery and application of a remedy is only 
a question of time, experiment, and cost. Only it is essential that the 
costliness of the remedy should not be excessive. Let us see, theiif what 
is wanted. The nuisance arises from the emission from the hot manure 
of similar vapours to those which proceed from the mixer during the 
mixing process. The free space above the hot manure is fnU of them, 
and similar vapours are mechanically pent up in the mass of con- 
solidated manure, and come off* when the mass is broken up ; on the 
opening of the den they pass at once into the atmosphere through 
the windows or doors of the den, or first into the building and then 
through its various openings into the outside atmosphere. In addition 
to such a prolongation of the mixing in the " mixer " (when practic- 
able) as shall bring about the evolution of the major part of the vapours 
capable of formation where they can readily be conducted away sod 
d^t with (one method no doubt of reducing the nuisance more or less, 
according to circumstances), two kinds of remedy may be suggested : 
either the manure may be left to become cold in the den, and thus the 
vapours in the den and those mechanically imprisoned in the manure to 
become so condensed as not to be evolved in any considerable volume 
on disturbing the manure ; or the vapours may be permitted to escape 
into the building and be drawn off from it, and dealt with in an appro- 
priate manner. These two suggestions must be considered separately* 

a. The former of these suggested methods is the more difficult to 
carry into effect, for the reason that, although some manures consolidate 
quickly, all kindis cool slowly ; many dajrs, as I have shown above, must 
elapse (under the most favourable conditions) before the manure becomes 
cold enough to be removed without emitting a good deal of oflensiTe 
vapour. If this, then, were insisted on, it would involve great iocon 
venience and loss to the manufacturers at the busy season of the year, 
at least under present arrangements. Few works have more than one 
mixer, and still fewer more than two, and there is usually only one den 
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associated with each mixer, occasionallj there are two, but I have rarely app. Xo. 6. 
seen moDe than two. Hence with fwo mixers, each with two dens, one ^ Bflf^ 
den of the four being filled daily, only two full days could be given for Nuisano^s. by 
cooling in each den, since on the third day it would have to be emptied ^^' ^^^^"*- 
for refilling on the fourth,, and this would still leave the manure too 
hot. But there are few works so favourably circumstanced as this* 1 
have had many conversations with large manufacturers as to modes in 
which this difficulty might be met. Looking at the matter with an un- 
practical eye it might be said that a remedy might be found in increasing 
to the necessary amount the number of dens and mixers. Of course this 
would be a remedy, but it would involve the devotion of very much 
more space than can be spared, even in the largest works, where room is 
wanted for storage, both of materials and also of made manures, which 
(although it may be made all the year round to meet the requirements 
of a large trade) is for the most part only sold off at one period of the 
year. This, then, is an impracticable remedy. Again, it may be said 
that> instead of having only two dens associated with each mixer, 
there might be, say, four, the mixer being so placed as that the manure 
shall be discharged into each in succession ; but to this the same objec- 
tion as to the space requisite for such an arrangement might be made. 
Another mode of meeting the difficulty would be the adoption of means 
to expedite the cooling of the manure. One mode of doing this suggested 
itself to my mind on observing that at some works a very large area was 
provided for the floor of the den, and that it was only fiHed to the 
height (nearly uniformly) of about four feet; while in other works, where 
the area was small, the manure lay upon it to the height of 10 or 12 fe^t. 
A quantity of manure lying only 4 feet in depth cools far more rapidly 
than a quantity lying 10 or 12 feet in depth. When suggesting this to 
Mr. Bumard he said that, while the remedy would be very applicable to 
some kinds of manures it would not be applicable to others, since it 
presupposed that all manures would flow with equal readiness when 
discharged fresh into the den, and would set with equal rapidity, and 
this is not the case.' Besides, he pointed out that the action of the acid 
continues after the discharge of the manure into the den and that in 
many cases it is desired that it should continue ; but to enable the action 
of the add to continue, the temperature must be maintained, and' the 
manure must not be allowed to become prematurely chilled as it would 
be, especially at a distance from the place of entrance, if allowed to 
spread itself out in a thin layer. Probably this last objection does not 
apply to all kinds of manure, but it does to some. Mr. Bumard has since 
written to me thus : *^ When working with materials containing much 
" iron, I am informed by Mr. Packard, who has had much experience in 
^' working German phosphorites, that the den should be so constructed 
** as to allow the manure to run out thin, so as to cool very quickly. This 
^' method of working them prevents, or rather lessens to a considerable 
'^ extent, the combination of the iron, lime, and phosphoric acid, so 
^* that the superphosphate does not go back in its per-centage of soluble 
" matter." Mr. Burnard adds, ^' In working with Cambridge and some 
^* other coprolites whose * setting' power is good, depth is not essential; 
'< but in our experience, with the materials we have been accustomed 
to use, we find depth essential ; in fact, the nearer we can come to a 
cube, less the corners, the better. When the liquid manure has to 
^* flow far, the thinner parts (containing excess of acid) run off from 
*< the thicker and undissolved parts, so that the mass is not uniform. 
'' This separation is especially likely to take place and to be incon- 
^' venient when bones are used, since they mostly remain under the shoot, 
** whereas they ought to be distributed equably so as to give them a 
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** hiT chance of eoftening and becoming incipienilj dissolved." In 
estimaling the value of these observations of Mr. Bumard, it is to be 
kept in mind that he regards the '' mixer " merely a3 a mixer, as merely 
the place where the action is initiated; and looks to the den as doing the 
greater part of the work. The objection to the manure being allow td 
to form a thin layer would apparently be less in works where (similar 
materials being used) the mixing in the ^^ mixer" is prolonged to 
pastiness. My conversation with Mr. Burnard then turned upon the 
practicability of drawing off the vapours from the den prior to and 
daring the whole process of removal, and he told me that he was him- 
self about to try to effect this, and showed me an apparatus (Korting's 
blower) which he was about to put up with the view of driving all the<ie 
vapours through his condenser instead of allowing them to issue into 
the building. He has since informed me that the attempt has at present 
issued in failure, but that he intends to try again. 

b. llio latter of the suggested methods of meeting the hot den diffi- 
culty, namely, permitting the vapours to escape freely into the building, 
and then drawing them off, is not only practicable, but may be seen in 
operation at Hunt's works at Bow Bridge. I have twice already re- 
ferred to these work?, and the successful manner in which the manure 
and bone boiling nuisances have been grappled with (pp. 227 and 270). 
At these works all the vapours from the mixer, and from the whole 
interior of the buildings, \vhich are virtually close buildings, are drawn 
off through appropriate fines by means of a powerful fan, which drives 
them first through a washer, and then through a fire. Nothing offen- 
sive escapes externally. If it should be argued that some manure 
buildings are too extensive to be thus dealt with, the reply is that it is 
quite practicable to partition off the largest building into chambers, 
each of which might if necessary be separately dealt with. Of course 
such a practice as that which I have described (p. 263) as followed r.t 
Norrington's works at Plymouth, should not, in the vicinity of a town, 
be tolerated for a day. 

5. The general offensive smell from manure works, which is not 
immediately dependent upon the processes of mixing and removal of 
the hot manure, may bo similarly obviated by ventilating all parts of 
the interior of the building where manure is stored or manipulated 
into a tall chimney shaft by means of a fan. Advantage would also be 
gained by the periodical renewal of the inner surfaces of the building 
by means of a layer of lime wash, and by the observance of cleanliness 
generally. I am satisfied that manure making might, with a little extra 
trouble, be carried on in a much more cleanly and less slovenly manner 
than is olmervable in most of the works I have visited. The drying of 
scutch manure by spontaneous heating should be carried on only with 
the precautions suggested for similar spontaneous drying of boiled 
bones (p. 229). Kiln drying, or drying upon flues, should not be carried 
on upon open kilns. The kilns should be situated in a building of some 
sort, from which the vapours should be drawn off and conducted through 
a fire. No great ingenuity need be exercised in effecting this. 

The means adopted at Bilston by the Towns Manure Company for 
preventing nuisances during the manufacture of poudrette from uigh^ 
soil were, at the time when I visited the works, as follows : — The whole 
of the process, from the reception of the nSght-soil in covered ve.^s to 
the packing of the poudrette in bags, was conducted within a closed 
building. The night-soil, immediately the sulphuric acid was added to 
ity was emptied into one of Milburn's patent desiccatore (30th July 1872, 
No. 2,266). The interior of the machine communicated with a Baker's 
blower, which sufficed to create a sufficient in-draught to prevent any 
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escape of ofTensive effluvia through the crevices of the cover, or when App. No. 6. 
the cover was partiallj removed for the purpose of charging the machine. onEfflaTium- 
By means of a special arrangement of flues, this hlower drove the vapours D^^gSJ^d**^ 
given off through two fires used for heating the drying floor, and the pro- 
ducts were disdiarged from a chimney shaft 128 feet in height. As4he 
furnaces were arran;>ed at these works, an occasional escape of uncon- 
sumed vapour might take place if the stoker was not very careful in 
the manner of coaling, and in the management of the dampers. But on 
the whole the plan adopted was successful in preventing nuisance. I 
have not had an opportunity of seeing the method of drying excrement 
adopted by Captain Liernur at Dortrecht, but it has been very carefully 
elaborated, and is said to be unproductive of nuisance. 

June 1877. Edward Ballard. 



APPENDIX. 

Preliminary Report on the Gases Evolveo during the Manufacture 
of Superphosphate from Carolina Phosphate at the Works of 
James Gibbs & Co., Victoria Docks. 

The superphosphate is prepared by the action of slightly diluted sulphuric 
acid on finely powdered Carolina phosphate, llie mixing of these two is 
effected in a covered mixer, having a long narrow aperture at the top, through 
which the powdered phosphate is introduced. This tank communicates with a 
long wooden flue or shoot, at the farther end of which a fan is worked, draw- 
ing a strong current of air through the tank into the shoot and forcing it 
through a scruhber into a chimney. All gases and vapours evolved during the 
mixing are thus swept into the shoot, and can only escape into the chimney 
after having passed the scrubber. About 5,000 cubic feet of air are thus 
passed througn the mixer and flues per minute. The phosphate and the acid 
are introduced into the mixer in quantities of 12 cwt. of tne former to 8 cwt. 
of the latter, with the addition of about 3 cwt. of water. The thorough 
mixing is effected by means of a mechanical stirrer, which also helps in 
emptying the tank, and takes a few minutes only. During the mixing the 
temperature is greatly raised ; but while actually in the tank a small portion 
only even of the carbonic acid escapes, as the mixture has to be run off into a 
large " den " beneath before much effervescence takes place, otherwise the 
mixture overflows from the tank. No doubt the greater portion of the 
carbonic acid, as well as of the tetrafluoride of silicon liberated, escapes 
gradually while the mixture is in this " den." 

I endeavoured to examine the gases evolved by passing pipes into the shoot, — 

1st. As near as possible to the mixer (point I.) ; 

2nd. Into the shoot just before it enters the scrubber (point II.) ; 

3rd. After having passed the scrubber (point III.) ; 

and hy drawing the gases from these points hy means of small steam exhausts 
through gutta-percha bottles containing a solution of pure caustic soda, which 
would aMorh the gases sought for, and could afterwards be examined for 
them. No definite result was, however, arrived at, not only on account of the 
enormous quantity of air passing through the shoot greatly diluting the gases, 
hut also on account of the silica sraarated from the tetrafluoride stopping up 
the pipes of the apparatus. For these reasons I have been unable to come to 
any definite conclusion as to the existence or non-existence of free hydro- 
fluoric acid in the gases evolved, and must reserve the final decision on this 
point for a future occasion. The following points, however, have been 
proved : — 
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* App. No. 6. Itt. That the gues, after having passed the serabber, oontain no apprcdable 

^ „' — : ' traces of any fluorine compound, out still contain minute traces of srseniG. 
On Kffluvittin- •' *^ ' 

NuiiianoeO>y 2nd. That the proportion of fluorine compounds evolired is only a small 

fraction of the amount of carbonic acid libo^ted (which in the mean of two 
experiments amounts to about 2 °Iq of the volume of air passing through the 
shoot), |)robablv less than 1/30 part. [The alkali through which tiie gas^ 
from point I. had been passed contained 96 7o ^^ carbonate of sodium, the 
remainder consisting of fluoride of sodium, silica, chloride of sodium, traces 
of arsenic, &c., &c. The solution from point II. contained 98 ^/^ of carbonate 
of aodinm; that from point III. upwards of 99 ^/q.] 

Srd. That the gases evolved contain small but distinct traces of arsenic; 
much of this, however, is stopped bj the scrubber. 

There are, however, some fkcts observed which render it at least highly 
probable that no free hydrofluoric acid is present in the gases evolved. 

a. The phosphate employed contains a very larjj^ excess of silica compared 
to the amount of fluorine present, and it is not hkely that hvdrofiuoric acid 
would be evolved under such circumstances. Two samples of Carolina phos- 
phate used at the works of Messrs. James Gibbs & Co. were found to 
contain : — 

Sample 1. Sample 8.* 

Carbonic add ... - 4*32 4*28 

Fluorine - - - - 1-81 1-90 

Silica 12-00 

Much of this fluorine, moreover, remains in the resultant super-phosphate, and 
the ratio between the amount of silica present and fluorine evolved is even 
much greater than these analyses indicate. Thus the manure made during mj 
visit from sample 2 was found on subsequent examination to contain — 

Fluorine- - . - - 0-86°L 
Sihca 6-66 7o 

And as one part of phosphate yields al>out 1 ' 75 part of superphosphate, it 
follows that the proportions of fluorine and sflica left in 100 parts of original 
phosphate amount to— 

Fluorine- .... l-50°/o 
Silica ll'647o 

showing at all events that by far the greater proportion of fluorine is left in 
the superphosphate, llie same seems to be the case with regard to the arsenic 
contained in the sulphuric acid used, the greater part of which remains in the 
superphosphate under circumstances similar to those of these works. 

0. It is nighhr improbable that in a mixture of tetrafluoride of silicon, hrdro- 
fluoric acid and steam, silica would be deposited as long as any hydroflaonc 
acid is present. The deposition of silica therefore shows, I think, that at that 
point no hydrofluoric acid is present. Now, the deposition of silica begins ht 
once, or almost at once ; and as, owing no doubt to an insufficiency of wateiy 
vapour and the comparative shortness of the flue at these works, only a small 
proportion of the total amount of tetrafluoride evolved is decomposed in the 
shoot, the far greater part reaching the scrubber to be there decomposed, the 
amount of hydrofluoric acid contained in the gases evolved can be but a small 
fraction of that of the tetrafluoride, otherwise no deposition of silica woM 
take place at the near end of the shoot. 

During the passage of the gases and steam along the shoot a variety of 
reactions probably take place. A portion of the fluosilicic acid produced is 
again evaporated, and thereby spbt up into tetrafluoride and hydrofluoric 
acid ; this in turn acts on the silica separated, once more forming tetrafluoride 
to be again decomposed, &c., &c. It is thus possible that traces of hydro- 
fluoric acid may be found in parts of the shoot ; and the etching effect on 
glass which the gases evolved produce, is no doubt nuunly due to this evapora- 
tion and consequent decomposition of hydrofluosilicic acid. 

As the case stands, we are thus, I believe, justified in concluding — 



* Thia sample was taken from the material used dnring my visit to the works. 
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Ist. That by far the greater portion^ if not all, of the fluorine evolved App.No.0. 
during the prooeas of manufacture of superphosphate from Carolina phos- ^. • — : 
phate, is evolved in the form of tetrafluoride. If no efficient scrubber is used ^iumoesjbj 
this tetrafluoride would escape into the air and be converted gradually into l>r. BallarcL 
fluofiilicic acid and silica. The fluosilicic acid in its turn mav, wherever it is 
condensed and again evaporated, produce free hydrofluoric acid. If, however, 
an efficient scrubber is employed, the whole of the fluorine compounds are 
arrested. 

2nd. The gases evolved when certain kinds of sulphuric acid are used con- 
tain distinct traces of arsenic, not all of which is arrested by the scrubber, but 
escapes in part into the air. 

dra. The superphosphate produced contains the greater part of the fluorine 
present in the phosphate employed, as well as the greater part of the arsenic 
contained in the sulphuric acid used. 

(Signed) A. Dupr^, 

Westminster Hospital, 
June 30th, 1877. 



Further Report on the Gases Given Off in the Manufacture of 
Superphosphate irom Carolina Phosphate, at the Works of 
Messrs. Jambs Gibbs & Co. 

In a previous report, dated June 30th, 1877t the method of manufacture 
adopted at these works, as well as the general character of the gases evolved 
during manufacture, was described. It was there shown that, in idl pro- 
bability, all the fluorine evolved during the process was given off as tetra- 
fluoride of silicon. The apparatus then employed in the collection of the 
gases did not, however, enable me to settle the ouestion definitely, and I have 
therefore again visited th^ works with a more efficient form of apparatus, with 
which I have obtained much more definite results. Before describing these, 
the following additional details connected with the manufacture may be 
mentioned. 

As before explained, the powdered phosphate, sulphuric acid, and water, are 
introduced into a mixer in the proportions of 12 cwt., 8 cwt., and 3 cwt. 
respectively. They are thoroughly mixed by a mechanical stirrer, and 
run into a den, before any considerable evolution of gas has taken place. 
During this mixing the temperature of the mass rises considerably, up to 
160 or even 186^ F., according to the length of time it is kept in the mixer. 
Usually the temperatwe in the mixer ranges between 120 and 160° F. only, 
but goes on rising somewhat in the den, in which the temperature of the mass, 
when about 30 tons had been run in, was found to be 180° F. The tempera- 
ture in the shoot, close to mixer and den, both of which are ventilated into 
the shoot, stood at 80° F. shortly after the mixing had begun, but as more 
and more of the hot mixture accumulated in the den the temnerature gradually 
rose to 125° F. 

The air in the shoot was found to be perfectly saturated with moisture, 
even at the elevated temperature, and there can therefore be no question that 
much more than sufficient water is present to decompose all the tetrafluoride 
that could possibly be contained in the gases evolved. But to return to the 
experiments. 

A lead pipe (fin. diam.) was passed into the shoot close to the entrance of 
the flues from the mixer and den. Through this pipe a portion of the gases, 
&c., &c., passing through the shoot was drawn by means of a small steam 
exhaust, and forced, together with this steam, into a lead condenser kept 
cold by water. In this condenser the steam from the jet, as well as that 
present in the air, is condensed, and any tetrafluoride of silicon present 
IS decomposed into silica and fluosilicic acid, the latter dissolving in 
the condensed water. Any hydrofluoric acid present would simply be 
dissolved. In case no hydrofluoric acid is present the condensed bquid 
would contain silicon and fluorine in the proportion of 1 equivalent or 
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Arr^Vo.%. 28 purU of the f<»iner, to 6 eaaivalents or 114 parts of the latter. If, how- 
On BfltaTimn- ever, hydrofluoric acid aa wdl is present in the gases the proportion of 
KaiMooes. by fluorine would be found higher. The acid liquid as it ran from the condenser 
Dr. Ballard. ^,^^ ^^ ^^^^ filtered, to prevent, as far as possible, all action between the 

silica separated and any hydrofluoric acid that might be present. The liquid 
was also collected in two portions, the first portions between the honn of 
1 p.m. and 2.30 p.m. (the mixing baring begun at 1), the second between 
2.30 and 4 p.m. While the pipe between shoot and condenser was dear 
(occasionally it had to be cleared) about 50^cubic feet of air passed through 
the condenser per minute, which, though only a small portion of the amount 
of air passing through the shoot (about 5,000 cubic feet per minute), was yet 
suflicient to yield an amount of acid readily allowing the quantitatiye estima- 
tion of the fluorine and silica contained in it. IThese were found to be tiic 
following : — 

Silicon. Fluorine. 

In the first portion - - 0-0817o 0-32**/„ 

In the second portion - - 0-09^/^ 0-367o 

The proportion of silicon found is thus a little higher than it should be on 
the assumption that all the fluorine is present as fluomlicic add when it should 
have been O'079°/o snd 0*086% respectively. The small excess found is no 
doubt due to the foot that the freshly separated silica is slightly s<duble in 
the condensed liquid. It is thus clear that all the fluorine contained in the 
gases evolyed is present in the form of tetrafluoride, and no portion of it ia 
the form of hydrofluoric acid. 

When the mixing begins the temperature of the shoot is compantiyeljr 
low, and much moisture, containing hydrofluosilicic add in solution, will be 
condensed even in the first portions of the shoot. As the temperature rises 
some of this will again be volatilized : but as this volatilization takes place 
in contact with a liu'ge excess of finely-divided silica (deposited in the shoot) 
tetrafluoride of silicon only wiU be produced, lliis in its turn is again 
decomposed, in the cooler parts of the shoot, into silica and fluosilicic acid. 
If then the shoot is of sufiicient length to allow the gases to become cool, all 
the tetrafluoride will be completely decomposed into silica, which is deposited 
in the shoot, and into fluosilicic acid which remains dissolved in the water 
condensed, and no irritating gases will escape into the air. In case the shoot 
is short it will have to be supplemented (as it is in the works of Messrs. Gibbs 
& Co. ) by an effident scrubber. Taking then this and the former investiga- 
tion together we arrive at the following conclusions : — 

1st. All the fluorine evolved during the process of manufacture of super- 
phosphate from Carolina phosphate is evolved in the form of tetrafluoride. 

2nd. By the employment of a sufficiently long shoot, or a short shoot and a 
scrubber, all the tetrafluoride can be aiTested. 

3rd. The gases evolved, when certain kinds of sulphuric acid are used, 
contain distinct traces of arsenical compounds, not all of which axe arrested 
by the scrubber, 

4th. The superphosphate produced contains the greater part of the fluorine 
that was present m the phosphate employed, as well as the greater portion of 
the arsenic contained in the sulphuric add used. 

(Signed) A. Dupr£. 

Westminster Hospital, 
Sept 25th, 1877. 
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No. 7- 

Memoeandum bj Mr. Netten Radcliffb on the Fkogbess of 
Levantine Plague in 1876-76, and part of 1877. 

I. 

This Memorandum relates to the progress of I^vantine pkgue in App.No.7. 
1875-76, and part of 1877. In a Memorandum which I prepared last on Levantine 
year, and which is printed in the Appendix to the last report of the Plague, by Mr. 
Medical Officer (New Sei-ies, No. VII.), I described the several re-appear- bbc^i?^^"^*' 
ance^ of plague which had occurred since the apparent extinction of the tort. 
xnaladj in 1844. These, as it will be useful to recall here, were eight in 
nnraber, namely, (1) the re-appearance in Western Arabia in 1853 ; 
(2) in the province of Bengazi, Tripoli, 1858-59 ; (3) in the extreme 
north-west of Persia (district of Maku, Persian Kurdistan), 1863 ; (4) 
among the Arabs inhabiting the Hindieh marshes, on the right bank (^ 
the Lower Euphrates, in 1867 ; (5) in the tract of country lying to the 
south of Lake Urumiah, Persian Kurdistan, 1871 ; (6) in the province of 
Bengazi (Tripoli) again ; (7) in Western Arabia, also again ; and (8) 
among the Affij Arabs occupying the great marsh on the left bank of the 
Lower Euphrates, north and east of Diwanieh, in 1873-74. 

The appearance of plague on the Lower Euphrates in 1873 was the piafnie in Meso- 
beginning of an outbrecdk of the disease which, extending its area of £S^B*upSftes 
prevalence from year to year, has probably not yet come to an end, and 1873-74. 
which in the course of the past year (1876) involved a part of South- 
western Persia as well as Mesopotamia. 

Briefly to recapitulate the facts of the beginning and development of this 
outbreak, I may mention that the disease was earliest observed towards 
the close of 1873 among the Affij Arabs, who inhabit the first of the 
series of great marshes which exist on the east bank of the Euphrates 
below Hillah. It prevailed chiefly among the Affij villages, but extended 
to both banks of the river, attacking Diwanieh, and spreading among 
the villages lying between that town and Hillah. Sevei'&l cases occurred 
in Hillah, and the two sacred towns of Kerbella and Nedjef, on the 
borders of the Syrian desert, came within the limits of the infection ; 
Nedjef Buffering from it to a greater extent than Kerbella. Dr. Castaldi, 
the Ottoman Sanitary Delegate in Persia (who investigated the outbreak 
in 1874 for the Ottoman General Board of Health) estimated the mor- 
tality from plague in the infected district during the last three months 
of its prevalence that year, namely, April, May, and June, at 4,000. 
With the accession of the hot season in June the disease (as would 
appear to be customary with plague in Mesopotamia, when it is preva- 
lent there) rapidly declined and apparently died out, to re-appear at the 
b^inning of winter. 

In December 1874 plague again broke out in Diwanieh, and the 1S74-75. 
disease subsequently showed itself in several localities on the Euphrates 
south of that town. As the year 1875 advanced, the malady spread 
throughout the district occupied by the Montefik Arabs, which lies 
immediately south of that occupied by the Affij Arabs, the chief seat 
of the outbreak the previous year, and extended as low down on the 
Euphrates as 8uk-e-Sheyukh. This year (1875) plague spread over the 
whole tract of country lying between the 8hat-el-Hai eastwards and 
the Euphrates from Samava to Nassreah, the Shat-el-Akshan, and the 
Sea of Nedjef westwards, attacking Kut-el-Amarah at the junction of 
the Shat-el-Hai with the Tigris, Shinafieh at the outlet of the sea of 
Nedjef, and Nassreah at the junction of the lower communication of the 
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A pp. Xo.7. Shat-el-Hai with the Eaphrates. Moreover, spreluling lower along the 
On Lcvan^fnc HTer than Nassreah, the disease as alreadj mentioned appeared in Sak-e- 
v\nt(w, by Mr. Sheyukh. On the setting in of the hot season of 1875, as in 1874, plague 
Nituii KAdriiffp. gggin declined and seeminglj ceased. No official returns of the loss of 

life in this year's prevalence have jet been published. Surgeon-Major 
Colvill, attached to the British Residency, Bagdad, who visited the 
infected district while the epidemic was in progress, estimates the pro- 
bable mortality from plague for the two years 1874 and 1875 at 4,000.* 
He apparently considers the official returns of the mortality in 1874, 
npon which Dr. Castaldi based his estimate of the mortally for the 
three months of greatest prevalence of plague that year, as much 
exaggerated. If Mr. ColvilFs estimate be the more trustworthy, the 
devdopment which the epidemic underwent in 1876 assumes a more 
serious aspect from the large proportions which must be assigned to it 
The cessation of plague in Mesopotamia, during the hot season of 
1875, was announced by a telegram from Bagdad, dated the 11th July. 

1875-7(1 I now enter upon the history of the further development of plague 

in Mesopotamia in 1876. 

In the middle of November 1875 plague again broke out on the Lower 
Euphrates. It first showed itself within the district on the left bank 
of the river, in the two permanent marsh villages of Obara and Abu 
Jassein, appearing in each village about the same time. Obara lies 
10 miles, or thereabout, to the north-north-east of Hillah, and of its 
inhabitants, forming eight families, all were killed by the disease except 
one, an old woman. Abu Jassein, a village within the district occupied 
by the Abu Sultan tribe of Arabs, lies south of Hillah, and is situated on 
a small irrigation canal which opens from the Euphrates between the 
Abu Chumasht and the Dagarra canals. Here, among a population esti- 
mated at 400, plague was fatal to 80 persons in the short period of from 
six to seven days.| 

Near upon the same time that plague broke out on the Euphrates, 
it appeared also on the Tigris, at Assizie, a temporary village of reed 
huts, situated on the right bank of the river, between Kut-el-Amarah 
and Amarah.§ Information as to this outbreak, the first relating to the 

* See Mr. Colviirs Report on Plague in Mesopotamia in 1874-75, printed with nty 
previous Memorandum. 

f The Abu Chumash canal appears to be the first in order of the larger irrigation 
canals opening from the left bank of the Euphrates, above the Dagarra canal. 

X These facts were ascertained by Surgeon-Major Colvill during a personal 
inspection of the district, made in the last week of Pebmary 1876. 

§ Amarah is situated about midway between Ent-«1-Amarah andEuma,on the 
left bank of the Tigris. In the despatch conveying the news of this outbreak to 
England, as quoted in my first Memorandum, Azizie was described as situated " near 
It| Han^" on the Euphrates. The information as to the position and efaamcler of 
the village given in tlie text, also as to the position of Amarah, was derived from 
Mr. Colvill during his recent visit to England. Dr. Castaldi, the Ottoman Sanitary 
Delegate in Teheran, in a communication to Her Mig^ty's representative at the 
Shah s Court, gives the following account of the outbreak at Axixie, upon the authority 
of a journal published at Bagdad, in the Turkish language, and having the title of Le 
Zebrt : " Towards the epoch of the feast of Kourban Bairam, in the Kaimacanate of 
** Ajniie, nine individuals, camped under tents and belonging to a nomad tribe, having 
** eaten of the flesh of a diseased camel, became suddenly ill. Tliey were attacked 
*< with ardent fever and had buboes in the groins, the armpits, and behind the ears. 
*' Of these nine individuals eight died, one alone recovering. According to the same 
*' journal two medical men were sent to the spot, and caused it to be isolated by a 
*' sanitary cordon. No extension of the malady elsewhere, it is stated, followed. But 
" tt would appear from a letter, dated the 8rd Februarr (1876), which I have received 
" firom M. Paduan, the Sanitary Inspector for Bagdad, that a fiew days after the 
*' adoption of the measores anthorised by the Raimaean of Aaiaie, another case 
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probable re-appearance of plague in 1875-76, was communicated hy the aff. No.7. 
Sanitary Adminislratiou' of Bagdad to the General Board of Health of q^ j^^^,-,^ 
ConBtantinople, in a telegram dated the 6th December 1875. In this Pimrue.byMr. 
telegram the disease was designated as ** a bubonic malady ;" and ^®**®'* RadcUiTo. 
although its actual nature was no doubt suspected both in Bagdad and 
Constantinople, no measures appear to have been taken to ascertain 
whether it was an isolated phenomenon or not. It was not, indeed (as 
would seem from the information furnished to this Department), 
until late in February that further information was communicated from 
Bagdad to Constantinople on the subject of plague. On the 20th of isre. 
that month a telegram from the former city announced that from six to 
eight deaths from plague wore occurring daily in Hiliah. At this date 
plague had been present in Hiliah certainly since the Ist January, on 
which day a death from the disease was officially recorded, and it had 
existed in the surrounding district since the middle of the previous 
November. It was probably present also in February at Kut-el- 
Amarah on the Tigris, although its existence there at this time was not 
ascOTtained until the beginning of May by Mr. Colvill. It was, more- 
over, most probably distributed at the same period, as subsequent events 
showed, over the greater portion of the area afterwards occupied by 
the malady this year (1876) in Mesopotamia, not even excepting Bagdad 
itself, where its presence appears to have been first made known officially 
on the 1st March. 

Except in a few instances, chiefly relating to the larger centres of 
population, chronological data as to the extension of the disease in 
Mesopotamia in 1876 are not forthcoming; but the area within which 
it prevailed and the district chiefly aflected by it would seem to have 
been ascertained with reasonable probability. The malady would appear 
to have shown itself with more or less activity in various parts of the 
tract of country lying between the Shat-el-Atchin and the Shat-el-Hai, 
and along that part of the course of the Euphrates where it had been 
chiefly active the previous year (1875). Thus its presence was noted 
again at Shinafieh, on the Sea of Nedjef, at Jerboyah, Diwanieh, Samara, 
and other places on the Euphrates as low down as Suke-Sheyukh, and 
along the course of the Shat-el-Hai to its junction with the Tigris at 
Kut-el-Amarah. Moreover, in the district lying to the north of the 
tract of country above described, and which had been the scene of the 
outbreak of 1873-74, plague was noted at Meshed All, at Kufa, Eifl, 
Tanabi (Tuarich) on the borders of the Hindieh marshes (the last- 
named place being the chief town of the Hindieh district), and at Ker- 
bella. The disease also appeared at Hiliah and at Bagdad, and in the 
villages of the district lying between the two towns. 

The stress of the outbreak of 1875-76 would appear to have fallen 
upon the tract of country which extends immediately to the north of 
the district that had suffered in 1873-74. This tract includes the two 
chief Mesopotamian towns (Bagdad and Hiliah), and came now with 
them for the first time, since the re-appearance of the disease on the 
Lower Euphrates in 1873, fully within the area of its active prevalence. 

During the first week of 1876, 14 deaths from plague were recorded Hin«h,i876. 
in Hiliah, the earliest of these on the first day of January. From this 
period until the cessation of the disease in June plague was probably 
never absent from the town. The official records (which in this 

" occarred ander the teats of the eame tribe. M. Fadoan adds that he entertains 
** serions fears that this malady, which he has no doubt is plague, will compromise 
« Bagdad, by reason of the contiguity of the infected locality (15 hours distant from 
" the city) and tbe insubordination of the tribe among which the disease has broken 
«« out." 
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infltaooe and in all other inatanoes where reference wIU have to be made 
On Lef^ntine ^ ^^^™ ^ ^^^ Memorandom, indade only the eaaea and deaths declared 
piMue^ by Mr. to or discovered hj the local authorities, and probably comprise little 
NetlenBadcUffe. jqqj^q h^j^ ]^\f ^jj^ actual number) show an aggr^;ate mortality from 

plague of I9OO7 from the Ist January to the 22nd June, indusive. Below 
is a summary of these records so &r as they have been furnished to the 
Department* They indicate that the disease gradually increased in 
activity from the close of February until April, during which month it 
appears to have been most widely prevalent in the town ; that it de- 
clined, at first slowly and afterwiuds more rapidly, in May ; and that, 
finally, it ceased in July. The malady first showed itself and became 
provident in the portion of Hillah which lies on the left bank of the 
Euphrates (on which bank, in the district adjacent to the town, the 
disease had broken out in November 1875) ; and it was not until the 
beginning of the third week of March that its existence in the portion 
of the town on the right bank of the river was officially notified. But 
at the beginning of March, as was ascertained by Mr. Colvill, plague 
had appeared in several of the villages of the district on the right bank 
adjoining Hillah, and deaths from the disease had occurred on the routes 
from that town to Kerbella and Nedjef, among persons engaged in 
carrying to those places corpses for burial, the population of Hillah 
consisting mainly of Shiah Mahommedans. 

The village of Kifi, lying on the eastern margin of the Hindich 
marshes, and the place where persons journeying to Nedjef take boat 
to navigate the marshes, was attacked with plague at the beginning of 
March, or at the close of February. Writing on the 6th April, 
Mr. Colvill reported that, '' during a few days before the 7th March," 
15 persons had been attacked, and 14 had died from the disease in this 
place. 

Plague was first noted in both Kerbella and Nedjef in the course of 
March. If such ofiicial records of the disease in these towns as have 
come to hand could be trusted, scattered cases only would appear to 
have occurred in the first-named town, while in the last-nam^ town 
it spread to a certain extent. Seven deaths from plague were reported 
from Kerbella during the three months of March, April, and May ; and 
98 deaths from Nedjef from the 25th March to the 28th May, inclusive. 
Dr. C. Millingen, however, one of the delegates of the Ottonu&n Greneral 
Board of Health to the Medical Commission in Bagdad, estimates the 



* SuHMABT of Official Statements made to the Foreign Office respecting the progress, 
in 1876, of Plague at Hillah (Estimated population 15,000). 
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mortality from plague in Kerbella in 1876 at about 100, and in Nedjef App.Xo.7. 

at 250. Qjj Levantine 

Kut-el-Amarahy on the Tigris, below Bagdad, was attacked by plague PUi«rue, by Mr. 
most probably early in February. Out of a population of about 1,500, NettenRadciiffc. 
there were in this village, according to Mr, Colvill, 330 to 340 attacks, 
of which not less than 300 were fatal. 

In the course of the second week of March the presence of plague Bagdad, 1876. 
in Bagdad was officially recognised. Five cases and two deaths from 
the disease were recorded as having occurred in the portion of the city 
lying on the right bank of the Tigris on and before the 13th March. 
The disease quickly increased, and became most prevalent during the 
later weeks of April and the earlier weeks of May. It declined rapidly 
in June, and ceased in July. From the 13th March to the 5th July, 
inclusive, 4^570 cases and 2,616 deaths were reported to the local 
authority.* 

* SuMifAsr of Official Statements made to the Foreign Office respecting the Progress, 

in 1876, of Plaoue in Bagdad (Estimat^ population 60,000). 

Plaoub. 

1876. f ■ * N Deaths flrom 

Other Causes. 

To 13th March 

March 16>-20 

„ 21—27 - - - - 119 45 43 

„ 28— April 1 - - 145 75 38 

April 2—8* - - - 256 169 31 

9— IS-f - - - 455 267 " 53 

„ 16—23 - - - 535 336 46 

„ 23—29 - . •. 609 399 32 
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30— May 6 - - - 643 409 28 
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* Plasue appeared in the barracks and prisons. 

t Twenty cases of plague and 8 deaths among garrison » and 7 deaths among prisoners. 

1 Ague wid pernicious fevers begwi to increase in frequency. 

§ Noon tempemture ranged from 88' to 4e<» Cent. (91 '4<* to 107° Fahr.) this week. 

The above Table is compiled from the official returns furnished to the Department 

daring the progress of the outbreak. On the 23rd June, the British Resident in 

Bagdad, Col. Nixon, communicated by telegraph the following summary return of 

deaths from plague during the outbreak. 

Bagdad, 1876. 

De:tth8 from Plague. 

February and March • . . 259 

April 1,707 

May 1,550 

June - - - - 123 

3,639 



This is no doubt the more accurate return. 

The first cases seen by Mr. Colvill in Bagdad were discovered by him in the 
portion of the city on the left bank of the river, during a search made on the 
30th March, in consequence of a rumour having reached him that plague was 
suspected to exist there. He found 12 cases of the disease in the quarter of the city 
known as '* Bab-il-Shaek ** from its surrounding the great tomb of " Shaek Abdul 
Kadr/' and ascertained that six deaths had occurred from it there, three of them 
dnrinff the previous night. Mr. Colvill states that it was in this spot that plague 
fint showed itself in the outbreak of 1831. 
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srr.^o.7. On ibe Ilth Aprfl tlie rirer Tigris rose to An nnaocnsioaied koght, 

<M UnotiDe >uid the next daj it bmt its banks in several pUoes above the dty, 

TMMi'BliiJikf ™p"<^*^™g <^ enTirona. 

In Aprfl plague broke oat in Khnzistan, Son th- western Persia, 

apparentlj having extended there from the infected district in Meso- 
potamia. Of this outbreak an account will be given in a later section 
of this Memorandum. It is here mentioned in its chronological 



The next month (Maj), near the beginning, infcxmation appears to 
have been first received, bj the Sanitary Administration in Bagdad, of 
the presence of plague at several points on the Euphrates below Hiilah, 
including Diwanidi, Samava, and Suk-e-Shejukh, at Shinafieh on the 
Sea of Nedjef, and along the course of the Shat-el-HaL 

Above Hiilah, on the Euphrates^ at a date unknown, Musseib, the 
place where caravans coming from eastwards, and travelling to KerbeUs, 
cross the river, was attained. 

Dr. C. Millingen has given the following estimate of the mortality 
probably occasioned by plague in the outbreak of 1875*76. 

Appraiiiittte y nmbcr 
of BenUis fhMn r 



Hiilah and its neighbourhood 
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80 
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100 


Nedjef 

Hirdijih (PHindieh) vilkges 

[Bagdad 


250 

- 2,500 

- 2,616] 



Minimum mortality from plague throughout 
the province, including the nomadic tribes - 20,000 

On the 22nd June, after unconfirmed rumours of the existence of 
plague at Kerkook and Mosul, the General Board of Health, Con- 
stantinople, received by tel^ram from its sanitary agent in Teheran 
a notification of the reported prevalence of the disease at Sakkys, 
in Persian Kurdistan. The district of Sakkys had been in part affected 
by the circumscribed outbreak of plague which had occurred in Persian 
Kurdistan in 1871, but the town of the name, the seat of the outbreak 
to which the telegram referred, had then escaped. The Ottoman 
General Board of Health, on the receipt of Dr. Castaldi's telegram, 
immediately telegraphed instructions to two of their ageots, Dr. Wor- 
tabet and Dr. Sebastio, then at Mosul on their way to Bagdad, to 
proceed to Sakkys and report upon the state of things as to epidemic 
disease there. These gentlemen visited Sakkys, and failed to discover 
any trace of plague, but ascertained that small-pox had been epidemic 
in the district. 

Pcrbifl, 1876. The outbreak of plague in Khuzistan, South-western Persia, already 

referred to, was investigated by Dr. C. Millingen. The following 
account of the results of this inquiry is taken from a letter addressed 
by Dr. Millingen to Mr. Colvill, with a copy of which the last-named 
gentleman has favoured me. 

<< The disease at Shuster* was certainly plague. The said disease 

* ShuBter was the capital of the proyince of Ehuiistan until it was nearly 
depopulated by plague in 1 832. After this catastrophe, Dizful, 30 miles distant, 
took precedence as chief town of the province. 
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** first appeared in a village 10 miles to the north of Shuster, called app.No. 7. 
^^ JeUikim, towards the latter part of March. It broke out there just on Levuitino 
•* after the arrival of a caravan of pilgrims from Kerbella, who had come S^^i^ Kv-- 
* by way of Hillah, Bagdad, Amarah, and thence by land to said viUage. ^^'^ K^dciiffe. 
Two persons belonging to said caravan died of plague ; the corpses 
were washed and buried at Jellikan. Shortly afterwards cases 
^' occurred in the village in such numbers as to constitute an epidemic. 
^* Out of a population of 300 soids there were 85 deaths. At Shuster 
*' the disease appeared in April. The first cases were noticed among 
'^ persons who had come to the town from Jellikan. The disease lasted 
to the end of July. Out of a population of 8,000 there were about 
1,800 deaths. As many as 40 deaths a day occurred during the height 
of the epidemic. In the neighbouring villages there were a few 
'^ isolated cases. At Shahwelli, 20 miles to the west of Shuster, 
**• however, a rather severe epidemic appeared about the end of April. 
** Out of a population numbering 400 souls there were 70 deaths. 
** At Dizful some 20 deaths in all occurred during the month of May, 
<< chiefly among persons from Shuster. At Ah was, Hawiza, Mohamrah, 
<< and among the Beni Lam and Ichaab Arabs there was nothing in the 
shape ef plague. 

'^ The mortality in the Shuster-Dizful district did not exceed 2,500. 

The plague did not originate in said province of Persia, but was 
introduced from Turkish Arabia by infected pilgrims." 
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To the foregoing account of the progress of plague in 1875-76, 1 add i87d-77. 
a brief summary of the information which has been received of the 
progress of the disease in 1876-77, to the time of the present writing 
(Jane). 

At the beginning of July, 1876, all known active manifestation of 
plague in Mesopotamia had ceased, and the disease appears to have 
remained dormant until about the middle of October. It then broke out Mesopotamia, 
on the left bank of the Euphrates at a point higher than the disease had '^^^'^• 
previously been observed along the course of the river, namely, in the 
distaict of Abu Graib, 50 miles or thereabout above Musseib, the 
highest point mentioned in the various reports to which plague had 
extended in the- earlier months of the yeai",* 



* On the 23rd September, during the Senriau- ^war, a telegram was published in 
the Times, dated from Belgrade the day before, and stating that " the pla^e had 
** broken out in the army of Abdul Kerim Pasha, in consequence of which the 
** Turkish commander was compelled to change his positions before Alexinatz every 
** three days, and to bum the tents and huts occupied by his troops." This state- 
ment was not confirmed, and except, as subsequently rumoured, that typhus had 
appeared among the Turkish forces, it is not easy to understand its origin. 

It is noteworthy of the outbreak in the district of Abu Graib, recorded in the 
text, as of the outbreak at Azizie in November of the preyious year (1875), one of 
several outbreaks marking the beginning of the diffusion of 1875-76, that it was 
attributed locally to the consumption of the flesh of diseased camels. Drs. Wortabet, 
Lubitz, and Sebastio, of the Sanitary Administration of Bagdad, visited Abu Graib 
in the third week of November, immediately after the news of the outbreak reached 
Bagdad. They saw there two persons who were suffering from fever and glandular 
swellings, and who had been ill aboat a fortnight. The inhabitants of the district 
stated that a month before a party of Anezi Arabs had encamped in it for the sake 
of pasturage. The camels of the party became ill and were slaughtered, the flesh, 
notwithstanding the circumstances under which the animals were killed, being used 
for food. Of those who ate it, 40 sickened and died. The inhabitants then, alarmed 
by this fatal outbreak of disease, rose upon the nomads, and compelled them to 
withdraw into the desert. 
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On the 15th January of the present year (1877), 10 deaths from 
reputed plague occurred among iin Arab tribe living in the district of 
Azizie, which, as previously described, is situated below Kat-el- Amarah, 
south of Bagdad, on the right bank of the Tigris. 

On the 17th of the same month (tTanuary) two cases of auspected 
plague happened in Bagdad, one of them fatal, on the 24th ; and on the 
26th another suspicious case, also fatal, was observed. Doubtful cases 
occurred from time to time in the city during the month of February 
and in the beginning of March, but after the middle of the last-named 
month there was no longer question that plague was prevalent in the 
city, and steadily extending. The total mortality from plague officially 
recorded from the 26th January to the 16th June was 1,672, a nnmber 
less by 939 than during the corresponding period of 1876.* 

On the 15th March several fatal cases of suspected plague were 
reported to have occurred at Samara, situated • 70 miles above Bagdad, 
on the left bank of the Tigris. 

The disease, also, according to Mr. Colvill, was probably present 
the same month in Hillah, and the subsequent month in Shatra, on the 
Shat-el-Hai, in Amara, and in Azizie. 

Finally, to complete this summary of the progress of plague from its 
re-appearance on the Euphrates in October last to the latest news re- 
ceived, iuformation of the suspected existence of plague in Resht, near to 
the south-west coast of the Caspian, was telegraphed from Constantinople 
on the 24th April 1877, and the actual presence of the disease there was 
made known by a telegram from Teheran, dated the 28th April. A 
later telegram from Teheran, addressed to the General Board of Health, 
Constantinople, hy Dr. Castaldi, the Ottoman sanitary agent there, and 
dated 20tli May, states that a medical commissioner (Mirza Mehmet 
Hassan Khan) sent by the Persian Grovernment to Resht, had seen in 
that town 14 cases of plague, of which 13 ended fatally .f 

In the accompanying maps I have indicated (Map I.) the topogra- 
phical distribution of plague in Mesopotamia in each of the suooessire 
years of its prevtdence there since the re-development of the disease in 

* Table showing the Namber of Deaths from Plaoub officially recorded in Bagdad 
in 1877 up to June 17tb, compared with those recorded for the Corresponding 
Period of 1876. 

Deaths from DeAthsfrom 

187/. Plague. 18<6. Plague. 



f Mr. Consul Chnrchill, writing from Resht on the 25th April, states tha^ he had 
caused particular inquiries to be made as to the nature of the disease w] ~ 

given rise to so much apprehension in that town, from which it had resulted thai 
malady was not plague. Writing again on the 9th Maj, he describes the diseas 
of *' a very peculiar nature," and although still questioning its being plague, he states 
" that it is difficult to say what the malady really is." 
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1873 ; and (Map II.) tbe geographical distributioii of the several App. No. 7. 
oatbreaks of the malady since its re-appearance in 1853. On Levimtine 

Plawie, by Mr. 
II. Ne^en BadcUfle. 

I proceed now to supplement this account of the prevalence of plague hbabubbs of 
in 1875-76, with a description of the various measures which were adopted. 
adopted bj the Ottoman and other Gk>vemments for the purpose 
of limiting the diffusion of the malady. In detailing these measures 
reference will be made almost solely to those used in 1876. Sub- 
stantially the same measures were put in force in 1874 and 1875. 

At the close of the prevalence of plague in Mesopotamia in 1875 fi^J? *^®"*^*^ 
(July), the General Board of Health, Constantinople, proposed to name 
a permanent Medical Commission for the examination of the districts 
which had been infected by the disease, and for taking precautionary 
measures in anticipation of its reappearance. This Commission 
does not appear to have been formed; and, as already related, not- 
withstanding the reported occurrence of several cases of '^ ^ bubonic 
malady,** at the end of November or beginning of December 1875, in 
the district of Azizie on the Tigris, no measures seem to have been 
taken by the sanitary ofiiciab in Mesopotamia to ascertain the actual 
nature of the malady, or, assuming it to have been plague, the extent 
of its prevalence in the districts bordering the Lower Euphrates. It 
was not until 20th February that the reappearance of plague was 
reported to the Board of Health, Constantinople, by telegram from 
Bagdad ; the report also stating that sanitary cordons had been es- 
tablished at Tekrid and Kefri, covering the routes northwards along the 
Tigris towards Mosul, and north-eastwards into Kurdistan ; and that 
the authorities at Basra had been warned of the danger. 

Now at this time, as was ascertained by Mr. Colvill, plague had been 
active in the district adjoining Hillah, and probably higher up the 
Euphrates, for a period of three months, and had been continuously 
present in the town of Hillah since the 1st January. The disease was 
also most probably present in Kut-el-Amarah, on the Tigris, about the 
20th February, and it is little likely to have been absent from Bagdad 
itself at this time, although not recognised in that city until the second 
week of March. The disease escaped attention during the period of 
recommencing activity, when very probably it is most apt to be dis- 
seminated, and when most certainly measures can alone be taken with 
any reasonable chance of arresting its further progress. This want of 
early knowledge of the beginning of the year's outbreak depended much 
upon the circumstances under which the outbreak occurred, namely, 
among communities and tnbes which have little and but incidental 
communication with the greater centres of population, where sanitary 
officials are stationed ; but it also depended upon concealment of the 
facts by the people. " The aversion of the people," writes Mr. Colvill 
(1st March 1876), " not onlv to discuss, but even to mention or 
" acknowledge the presence of the disease, is extraordinary ; and, to 
'' \aj the least of it, the reticence of all the Government officials 
'* prevents not only a general knowledge of the devdopment of the 
*' disease, but plainly shows how on former occasions nothing at all 
*' was heard of plague till it burst forth carrying off its thousands and 
'^ tens of thousands." It would seem, however, from observations in 
subsequent despatches of Mr. Colvill, that the aversion to disclose the 
existence of plague among the infected communities is one of the 
necessary and most unfortnnate results of the vexatious restrictions to 
which they are apt to be subjected with the view of ari'esting the spread 
of the disease. 

41172. U 
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(c) In Bagdad. 



A despatch from Pera, dated the 8th March, annoanccd the formation 
of a Commission at Bagdad, consistiiig of Dr. Paduan, Mustspha 
Effendi, Dr. Adler, and Dr. Mehemed Ali, to whom were joined 
Dr. Charles Millingen, of Constantinople, and Dr. Amaud, then the 
Ottoman sanitary agent at Jeddah, who had been directed by the 
General Board of Health to proceed to Bagdad with all despatch. 
Subsequently Mr. ColviU was added to the Commission as an honorary 
member. This Commission was appointed to organise the necessary 
precautionary measures against plague. Soon after (Despatch, Con- 
stantinople, 15th March), the Board of Health, dissatisfied with the lax 
manner in which the measures recommended by the sanitary officials 
in Mesopotamia were being carried out, sent stringent instructions to 
the authorities there : — 

(a.) To empty, wash, and disinfect every house attacked by plague, 
removing the inhabitants into isolated quarters away from the 
rest of the population : 
(&.) To burn infected huts wherever practicable : 
(c.) To establish cordons at — 

(1.) Eifl, for preventing the conveyance of dead bodies fi-om 

HiUah to Nedjef : 
(2.) Eefri, for stopping travellers by that route to Kurdistan, and 

subjecting them to quarantine : 
(3.) Tekrid, on the Tigris, for the same object^ as to travella^ 

going to Mosul : 
(4.) Biredjek, Deir, Abu Eemal, Abu Maria, and Tadmor 
on the Euphrates and desert routes to Syria, for a like 
purpose.* 
In addition to these local measures, a quarantine of fifteen days was 
declared in Ottoman ports against all arrivals from Basra aEbd Fao 
(which ports now issued foul bills) ; and the Board of Health for Egypt 
at the same time directed a quarantine of like duration to be instituted 
against arrivals in the ports of that country from all the ports in the 
Persian Gulf and from Makallah. 

About the middle of Mai*ch (Despatch^ 22nd March, Constantinople) 
two other medical men (Dr. Donea and Dr. Cabiades) were sent from 
Constantinople to Bagdad to assist in carrying out sanitary measures 
there, and before the close of the month (Despatch, 29th March 1876, 
Constantinople) it was reported that fifteen capacious reed huts had 
been erected outside Bagdad, each for the reception of ten plague 
patients, and that others would be erected as needed ; that stone 
dwellings were being whitewashed ; personal effects exposed to infec- 
tion, which it was not held desirable to destroy by fire, washed ; drains 
and latrines disinfected by sulphate of iron and charcoal ; the public baths 
closed ; military parades stopped, and the reserve troops dismissed and 
sent home. Further, that quarantine against arrivals from Bagdad 
had been established at Kuma, at the confluence of the Tigris and 
Euphrates.! 

* The authorities of DamascoB on the news reaching that city of the appearance 
of plagae in Mesopotamia, established a cordon at Domner, the last station in 
the desert before reaching Damascus, for travellen coming from liie infected 
district. 

t In a report addressed to the Surffeon-Qeneral of the Indian Medical Depart- 
ment, Bombay, under date 80th March 1876, Mr. Colvill writes : " A temporaiy 
" hospital of matting was erected on the outskirts of Bagdad, on the right bank, for 
*< those travellers who may be attacked and have no home; but the day before 
'< yesterday a Turkish official with strange indiscretion ordered a householder into 
** the hospital. The result has been a general exodus, and yesterday about half 
** the population on that bank of the river, all Arabs, left for the desert." 
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With reference to the isolation of cases, Dr. E. D. Dickson reports app. No. 7. 
(29th March 1876) : *' All patients found amongst the indigent classes, on Lcvantino. 
" or in small ill-ventilated houses, are transferred to the huts, and ?iK**^'n^.?'rif 
** there treated by the municipal -doctor under the supervision of the ^ " * 

'< Medical Commission.- The service is performed by a superintendent, 
** an apothecary, a cook, and several attendants. Two surgeons and a 
** female assistant are especially charged with the surgical treatment of 
** plague sores and swellings, medicines are supplied gratuitously to all, 
^ and the municipality and police agents lend their services on every 
'^ occasion. The reed huts that have been occupied by those affected 
*^ by the plague, and the clothing of infected persons, are destroyed 
" by fire." 

On the 1 2th April the General Board of Health, Constantinople, 
telegraphed renewed instructions to Bagdad for the isolation and dis- 
infection of infected localities, and the strengthening of sanitary cordons ; 
and added a further instruction that the exportation of rags of all sorts 
from Mesopotamia should be prohibited. 

Mr. Colvill states (18th April 1876) that these later instructions 
required the Governor-General* ^^ to cut off communication between all 
'* towns and villages, and also between the portions of Bagdad on the 
*^ right and left bank of the Tigris, except for officials and persons oi 
** high degree." The same instructions, he also states, directed the 
Inspector of the Sanitary Department <' to fumigate and blockade all 
'* houses in which plague may appear by placing sentries at the door," 
Orders were, moreover, given by the Grand Vizier for the evacuation of 
the prisons, and the removal of the troops in garrison from the barracks ; 
also for encamping the prisoners outside the city in tents, the prisons 
and the barracks to be then cleansed and disinfected. The General 
Board of Health further directed a medical officer (Dr. Malezian) to 
proceed to Diarbekir, and keep watch for any indications of plague there 
or at Mosul. Instructions were, in addition, given that the exportation 
of wool from the infected district should not be interfered with, and no 
processes for its disinfection (from their futility) enforced, but that each 
cargo should be accompanied with a certificate as to its source. 

These several instructions, it will be observed, were issued after the 
activity of plague had become fully declared, before any certain know- 
ledge existed of the extent of its dissemination, and, so far as they 
affected the healthy, tended to frustrate those instructions which related 
to the sick. For the restraints which the instructions imposed upon 
the healthy supplied numerous motives for concealing sickness, and so 
rendering inoperative the measures which would alone tend certainly to 
arrest the progress of the disease, namely, the early removal of the sick 
of the poorer classes, where practicable, from their dwellings, and their 
isolation in abundantly ventilated huts, or other buildings set apart for 
the purpose ; or (this measure failing), the securing to the sick, as far 
as practicable, fa<nlities of ventilation and freedom from crowding in 
their own dwellings. 

The observations of the Consul-General at Bagdad, Colonel Nixon, H^rS*Cr^ 
and of Mr. Colvill, on the opei-ation of the different measures of ^J^Vi* B**'^^ 
quarantine referred to, as contained in their despatches from time to mi^ot cdSui?on 
time, furnish a most instructive commentanr on the directions of the ^S'tStaT^ 
Ottoman General Board of Health, and I quote them in order of Me£>poUmia. 
date : — 

February 22^ 1876. — Colonel Nixon observes: — "I am not in a 
** position to state that there is any necessity for the measure (viz., the 
'* establishment of sanitary cordons at TekridandEifri), but it is apparent 
'^ that any cordon established by the Quarantine Department will be 

u 2 
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App. Ko. 7. ^ quite useless as a precaution against contagion, as the people will 
On Leriimine *' CTade it as tbey did last year, and it will have the effect of damaging 
NS^^deUff ** tnide without stopping the spread of the disease." 

March 1, 1876. — Mr. Colvill observes: — "I. have on previous occa- 
' sions reported, and the same holds good now, that not only is quarantine 
*' as conducted in this province useless^ but by collecting together 
^< numerous masses without any sanitary care, it tends to spread the 
*^ disease it is established to check.*' 

March 16, 1876.— Mr. Colvill:—" I called (the Govemor-Generars) 
*' particular attention to the necessity of avoiding the establishment of 
^^ quarantine, because quarantine, as I know it, in this province is 
*' simply a collection of unwashed masses, without any sanitary care ; 
*' and the result of establishing quarantine at different points round 
'* Bagdad will only be cutting off the work of the labourer and raising 
'' the price of provisions, while nothing could be devised better than this 
** for the development of plague." 

April 18, 1876. — Mr. Colvill, with reference to the before-quoted 
instructions of the General Board of Health of Constantinople : — ^ The 
'* result of this order, as soon as it is known, will of course be to 
" diminish the returns (of cases) very considerably, for no family will 
'' desire to have its house blockaded, and should there be sickness or 
** even death, it will certainly be concealed from observation. It is 
" unnecessary to remark on the worthlessness, however grand it may 
" appear on paper, of the order cutting off communication between 
" towns and villages, while in a corrupt country like this the execution 
" of that order is left in the hands of a soldiery who are in arrears of 
pay for the last fourteen months, having, at the same time, the outlet 
that 'officials and persons of high degree' are to pass. I have over 
and over again remarked not only on the utter worthlessness of 
quarantine, but also on the harm it actually does. Any quarantine 
<* the Turks attempt here will only fan the flame and tend to develop 
** the plague, which undoubtedly will spread over all Asiatic Turkey," 

April 18, 1876. — ^Mr. Colvill observes : — " Bloodshed being threatened, 
^' the magistrates of the district in which the infected houses were closed 
" resigned, and the Governor-General has expressed his inability to 
<* carry out the blockade measure. I heartily agree with him, for/not 
^ only would there probably be a rising of the people, but from the 
'' formation of the houses the inhabitants can pass from roof to roof as 
'* easily as cats." 

Ajnil 26, 1876.— Mr. Colvill :—•* The Shiah Mahommedans not 
** being able to carry their dead to their shrines (Nedjef, Kerbella, 
^' Imam Moosa) are burying inside their houses, and never report the 
'^ cases. This will be a danger when the restrictions are removed^ and 

^^ these bodies are exhumed I mentioned also that commu- 

** nication was cut off between the two portions of the city divided by 
'* the Tigris, unless for officials and persons of high degree ; but e'verj 
^* evening 20 or 30 round boats, called kubas, carrying about a 
^< dozen people, cross the river under my window after dark. Much to 
'^ my disgust fumigation was attempted in the houses, not with the in- 
^* tention of doing any good, for in no one instance was it done in the 
^ least degree effectually, but confessedly simply to satisfy the demands of 
^* the Sanitary Commission at Constantinople. The result, of course, was 
*^ to produce irritation and cause resistance, and to prevent the returns 

" being any tiling like complete I cannot help thinking 

'' that there is now quite as much danger from a rising in the city as 
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** from the plagae itself, for the lower orders are irritable and discon- afp.No.7. 
** tented, while the wealthier have either left or are on the point of qq Lmntme 
" leaving." N^ffi^'^d^ 

May 10, 1876. — ^Mr. Ciolvill : — *^ The newspapers from Constantinople 
** informed me that a severe quarantine has been established at Kuma, 
'* and since my last letter I visited that place. The quarantine station 
" is on the left bank of the Tigris, above and within sight of the village 
^* of Kuma. I found there 53 boats of from 20 to 40 tons, chieflj laden 
** with Turkish Government grain, and four steamers, extending along 
*' the bank of the river for a little more than a mile and a half. Lnme- 
** diatelj on the margin of the river was a narrow swamp "with decayed 
<« vegetation, and bejond that rice fields. I inquired about travellers 
*^ and wool, but I found that there were onlj about a dosen travellers 
'' and no wool whatever, while I know that wool is and has been flowing 
" into Busreh (Basra) abundantly. The explanation given as to the 
** paucity of travellers was, that on the Tigris they all landed at Amarah, 
'^ and passed by Habreiza either to Busreh or Mohammera (Mohamrah) ; 
*^ while on the Euphrates they simply diverged through the marshes 
** before entering Kurna, and found their way into Busreh by many 
•* roads. 

^ There is no attempt made to separate the boats, and the crews 
'«< intermingle freely together. It may be judged from this that the 
'' severe quarantine at Kuma is a simple absurdity, but I notice the 
V name quarantine prevents travellers who have not urgent business from 
*^ leaving Bagdad. 

*' la previous letters I reported the risk of 

** disturbances here from the irritation caused by the various measures 
" adopted. Since I last wrote there has been a rising in that portion of 
** Bagdad on the right bank. Tlie people began first by protesting 
^ against being confined by the ' Cordon Sanitaire,' and being cut off 
^* from the left bank where their work chiefly lies ; but the exciting 
** cause was the Snnis being permitted to bury in the fashionable 
** burying-ground of Sheik Maroof, while the Shiahs were prevented 
^ from using their graveyards at Kaizmani (Imam Moosa), Kerbella, 
*^ and NedjdP. The Shiahs attacked the Sunis, and a fight occurred 
** which required a regiment of Turkish infantry to subdue it. About 
** 15 people, I believe, were severely wounded. You will remark 
*^ that I have all along protested against attempting ineffectual measures 
*^ which simply produce irritation and no good. Now, however, the 
'^ Local Government and the Sanitary Commission will reap the fruit of 
*' their labours, for the people are fast b^inning to feel their power, 
" and the immediate result of this disturbance has been to replace the 
" bridge across the river, to open the roads, and allow free communica- 
** tion, the only restrictions being the quarantines established on the 
" border of the Province."* 

* 

*Mr. Colvill, in a report to C/olonel Nixon, dated 8rd August 1876, gives the 
following iUufltration, from personal experience, of river quarantine at Bagdad, in 
respect to plague, in 1874 : — 

'* One would have thought that if any internal quarantine could be strictly kept it 
*' would be with passengers on board a river steamer. Such, however, was not the case, 
*< for when I arrived (at Bagdad) in quarantine in one river steamer another was thete 
*' before me, and many of the passengers were enjoying themselves in Bagdad. On board 
" of my steamer were many Jewesses returning from a pilgrimage to the tomb of 
" Ezra. A dolefhl few told me that while during the first evening one or two poor 
^ Jewesses came out from Bagdad to be exchanged for their wealthier co-religionists 
« on board, and required 5«. for their trouble ; now they wanted 1/., or, to 1^ more 
" correct, a Turkish lira. All Jewesses, rich and poor, are wrapped up in sheets 
** dyed with indigo, and it is impossible to recognise them. I saw a servant of mino 
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AFP.yo.7. These obflenrations of Mr. Colvill and the observatioiis of Colonel 

On LeTutine Nixon, alflo qooted, upon the qnalitj of the measares of qnarantiiie 
NH^Slddifit. ^^&^^ plagae established by the Ottoman Government, prove that Uiese 

measures afforded no secaritj against the extension of the disease, while 
they directly aggravated the conditions wluch foster its prevalence. It 
mast be mentioned, however, that the Ottoman Grenend Board of Health, 
at the date of Mr. Colvill's despatch, from which the extracts last quoted 
are taken, still reposed faith in the efficacioosness of the measares, the 
operation of which he describes. 

In answer to questions put during a meeting of the Board earlj in 
Majr by the Austro-Hungarian Del^ate, on behalf of his Government, 
Dr. Bartoletti, as Chairman, replied (according to a despatch from 
Dr. Dickson, of Constantinople, dated lOth of May 1876), as foDows :— 

** Plague had not extended beyond Mesopotamia ; the cordons at 
^* Tekrid, on the Tigris route, and Salahi^, on the Euphrates route, had 
^ been strengthened, and appeared to bar effectually its transmission 
^ into Kurdistan and Syria. There was no apprehension of its being 
^ conveyed by sea owing to the restrictive measures enforced at Koma, 
*' and the quarantine applied to arrivals from every part of the Persian 
« Gulf." 

It is now known (though of course not then known to Dn Bartoletti) , 
that when he ea^ressed this opinion, plagae, carried, as it b believed, 
along a route fVee from any interruption at the frontier by quarantine 
restrictions, had passed the Mesopotamian border into Khusistan, South- 
western Persia, and that a serious outbreak in Shuster was at the time 
declining.^ 

With reference to Colonel Nixon's and Mr. Colvill's observations 
on the effects of the quarantine measures adopted by the Ottoman 
authorities in damaginff trade, interrupting the work of the labourer, 
and raising the price o? provisions, it may be well to remark that to the 
present time plagae in Mesopotamia has chiefly affected the poorer 
classes, among whom it would seem as if the margin between a suffi- 
ciency of food and scanty food were a very narrow one. An exceptional 
inundation, or a passing interruption of the trade of the district, appears 
at once to reduce a large proportion of these poorer people to a state of 
semi-starvation. It is true that during the years 1873 and 1874 there 
appears to have been abundance of grain and dates, the staple food of the 
poorer classes ; but at the best the poor seem to subsist on an impoverished 
diet, and to live under conditions of domestic filth and personal squxdor, 
which are aggravated in the marsh villages, among which plague first 
originated) to a pitch wholly indescribable. The recent outbreaks of 
plague in 1874 in Beugazi (Tripoli), and in the Assyr district (Western 
Arabia), concurred with famine ; in Persian Kurdistan (1871) with a 
ptate of extreme impoveiishment which augmented the evils arising 
from the unutterable filth among which the conmiunities first attacked 
with the disease lived. 

None of the Foreign Office despatches which have been commu- 
nicated to this Department relative to the progress of plague in 



** bearing on his shoulders a moantain of dirly clothes, in broad daylight, which I had 
« been wearing while searching for plagae on the Euphrates. No one cared, for, on 
« my remonstrating, my head servant told me that he had arranged with the Guardian. 
** I ordered the cloUies baric to the ship, but when I got into Sagdad I found them 
■* washed and ironed ready for use." 

* Persian pilgrims returning from Nedjef and Kerbella, also fix>m Mecca, eluded 
the quarantine stations established on the frontier, by travelling, when it served their 
purpose, along a route by way of Kut-el-Amarah and Hawiza, which was not 
guarded by a quarantine station until, apparently, some two months after the appear- 
ance of plague in the district adjacent to Shuster. 
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Meaopotamia, contain anj information as to the extent to which isolation app..^<>. 7. 
of plague cases had been carried out in Bagdad and elsewhere, and the q^ Le^^^e 
hats erected for the purpose brought into use. Fiaffue, by Mr. 

Towards the close of June, when the outbreak was rapidly declining ^^^^^ Hadcllfl 
and had already ceased, the Commission in Bagdad reported to the 
Greneral Board of Health, Constantinople, (Despatch of Dr. Dickson, 
4th July 1876,) '' that the moment had arrived to take steps to prevent, 
*^ if possible, the recurrence of the malady in those parts ;* and it 
^^ recommended the adoption of a plan similar to that suggested by 
" Mr. Colvill." The plan here referred to is, no doubt, that stated in 
Mr. Colvill's report of oth June, 1875 (of which the descriptive portion 
was included in a note appended to my previous Memorandum). This 
plab is as follows : — 

^^ X should suggest,** he writes, '* that during the summer all villages 
<^ and groups of huts of the fourth class, such as Um Nejeris and Fowar, 
** (Fawwar) be destroyed. The proposition is not so formidable when we 
** consider that, on an average, each of these huts costs less than 
*' 3 rupees. Wood, it is true, is scarce, but where there are beams they 
** might be smoked and scorched^ and the whole of the villages might 
<< be carried and rebuilt with little inconvenience to the inhabitants, 
^' and much benefit to them, a few hundred yards from their present 
'^ situation, while compensation might be made out of the overflowing 
'' coffers of the International Sanitaiy Commission at Constantinople." 

The fourth class of villages referred to in the above extract are thus 
described : '* In this class (the only class which has been affected with 
" plague, according to Mr. Colvill), the villages or groups of huts are 
*^ permanent. They are on ground which is a foot or two lower than 
'^ the surface of the water in spring, and the ground is so saturated 
** with water that the refuse of the village is neither absorbed nor can 
'' it be evaporated, for it acquires fresh moisture from the ground, and 
<' this refuse acquires the form of a bluish black oily fluid, which 
^' surrounds the hots and covers the paths, and stains the walls two feet 
** from the ground, and, in fact, the village is in such a state of filth 
** that it reciuires to be seen to be believed.^ 

Subsequently the Bagdad Commission (24th July 1876) informed the 
Ottoman General Board of Health that the expense of desti'oying and 
displacing the reed-built villages would not be great ; and it suggested 
that this measure should be applied first to Eefl and Eufa. The 
Commission, moreover, recommended that medical officers should be 
stationed in the various towns which are to be purified, in order to 
carry out such measures as might be needed there. 

These recommendations were approved by the General Board of Health 
and authorised by the Porte, but it was found impracticable to carry 
them into effectj in consequence of the diminished income of the Board, 
occasioned, it is stated, by the stagnation -of trade caused by the poli- 
tical complications then existing, to the stoppage of the pilgrim traffic 
in Mesopotamia owing to the -prevalence of plague there, and to other 
causes. 

To complete this relation, it is necessary to state briefly the precau- 
tionary measures taken in Persia, in the Persian Gulf, in India, and by 
the Russian Government in the Black Sea. 

In March 1876, on the news of the re-appearance of plague in (rf) ^'^^S^ 
Mesopotamia reaching Teheran, a Board of Health was formed there, ^®"'**^ 

* In a telegram dated 21st May 1876, Consul-General Nixon states that, with a 
view of preventing the recurrence of plague, the Pasha had begun draining the . 
marshes in the vicinity of Bagdad. 
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ACT. No. 7. consisting of the Minister of Public Instruction (President), the Director 
On Levmntine of the GoU^e, Dr. Tholozan, Physician to the Shah, five Perstsa 
ffSSon&^^Kft, oaedical officers. Sir J. Dickson, Physician to the British LegatioD, 

Dr. Barker, Medical Officer of the Tel^gn^hic Department, Dr. Com- 
ninsky. Physician to the Russian Legation, and Dr. Castaldi, Ottonum 
Sanitary Delegate in Persia. This Board directed — 
(a.) The interruption of communication between Persia and Mesopo- 
tamia, and the establishment of a fifteen days' quarantine on 
the principal lines of intercourse ; 
(ft.) The establidmient of a sanitary cordon (as part of the above 
scheme) at Kari Shireen on the frontier, where it is traversed 
by the principal route from Bagdad ; 
(c.) The repulsion from the Persian ports in the Gulf of all arriTsb 
from Basra and Fao until after the performance of a fifteen 
days' quarantine at the Island of Khizr,* opposite to Fao 
(where the Ottoman quarantine station at the mouth of the 
8hat-el-Arab is established) : men-of-war, having on board 
medical officers, to be exempt from this regulation. 
Immediately on the order as to quarantine at Kbji Shireen, on the 
frontier, reaching the officials there, it was converted into a means of 
extorting money (Despatch of Sir J. Dickson, 9th April 1876), for 
not only were arrivals from Bagdad put into quarantine, but all de- 
partures from Persia to Bagdad were equally placed under restraint. 

With respect to quarantine in the Gulf, it does not appear that any 
proper provision for performing quarantine exists on the Persian littoral ; 
and such provision as was made had to be extemporised. Medical 
officers were appointed to inspect vessels and supervise quarantine ; and 
Hajji Jabbar Khan, the Governor of Mohamrah, hired two small 
vessels, which were stationed at the Island of Khizr for quarantine 
purposes. 

Before the proposed quarantine could be carried out, it was necessary 
to obtain the assistance of Great Britain ; for Persia has no armed force 
afloat by which obedience to her quarantine -regulations could be 
enforced. The responsibility was, in fact, thrown upon England of 
enabling Persia to protect her littoral in the Gulf from plague ; and an 
appeal was made to the Indian Government to give the required assis- 
tance. This assistance was given (see telegram &om the Viceroy, dated 
Simla, 22nd June, 1876). 

While the foregoing measures were under discussion by the Board of 
Health in Teheran, the British Resident at Bushire had not been 
inactive in reference to plague. Information of the re-appearance of the 
disease on the Euphrates was communicated to him by Ck)lonel Nixon, 
in a telegram on the 2nd of March 1876. He at once took measures 
for warning the local Persian, authorities, the Bepresentatives of other 
foreign nations in Bushire, the British Agents on both sides of the 
Gulf, and the merchants trading in the Gulf; and the Residency 
Surgeon (Dr. R. M. Wall) offered the following suggestions, which were 
adopted by the local authorities, for protecting the port : — 
(1.^ That all vessels from Basra be inspected. 
(2.) That quarantine upon all passengers (from Basra) to Bushire be 

enforced. 
3.) That healthy passengers be separated from the infected ones, 
n carrying out these suggestions, it was proposed that native craft 



i 



* The locality selected here was found unhealthy, and the quarantine station 
appears to have been afterwards removed to the mouth of the Earun riyer, in the 
Shat-el-Arab. 
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should be qaarantined for five days, after the lapse of which period app. No. 7. 
they would undergo a second inspection, and, should no suspicions cases q^ Levratioe 
be discovered on board, would then be given free pratique. Should Pime, by Mr. 
suspicious cases occur, these were to be removed to hulks moored N«*w'* ^"dciiffe. 
apart, and prepared to receive them, and a longer period of quarantine 
was to be enforced on the crews and passengers of vessels from which 
sick persons were removed. 

The Persian authorities undertook to take charge of their own 
subjects, and it was proposed that owners of vessels under British 
protection should be held responsible for expenses in carrying out such 
measures as might be considered necessary for the isolation and care of 
their passengers and crews. A circular memorandum was addressed by 
the British Resident to all merchants likely to have steamers consigned 
to them, calling on them to furnish information of the expected periods 
of arrival of such vessels in view of facilitating the execution of the 
precautionary measures that were being taken. 

The Besidency Surgeon appears to have undertaken the inspection of 
ships arriving off Bushire, and the Residency Apothecary the inspection 
of native craft. The work of inspection had to be carried on by the aid 
of an open boat, four miles from the shore, where the anchorage is 
situated. In rough weather this work was very laborious, and occasion- 
ally the inspecting officer was not able to reach/ the vessel in time to 
examine all the passengers. '* This (was) especially the case " (writes the 
Residency Surgeon, 28th March 1876,) ** with Hajjis, who will not 
** obey the orders of the captains, and cannot be restrained from getting 
** into native boats alongside ; and it is from Hajji ships in particular 
^ that the danger of importation of disease arises." To meet this 
difficulty, the Residency Surgeon suggested that all vessels from infected 
ports should remain in the outer roads till- he had inspected them ; and 
pointed out that as the distance from the shore is 8 miles, a steam- 
launch would, in that case, be necessary to enable him to get to them. 

It is to be presumed that the local arrangements at Bushire as to 
ships from infected ports would be superseded by the instruction as to 
the repulsion of such ships issued by the Board of Health at Teheran, if 
the latter were put in force. The papers, however, give no information 
on this subject. 

The Indian Grovemment instituted (June 1876) a fifteen days' M l" l»<Ua. 
quarantine, including the days of voyage, against infected ports in the 
Persian Gulf, at Karachi, Bombay, and Aden ; not, indeed, it would 
appear, from any faith in the measure as protective of India, but to 
prevent all ships sailing from the ports named to the Red Sea being 
subjected (as threatened by Egypt) to a like period of quarantine in 
Egyptian ports. 

In the course of May 1876, the Russian Government issued an Order ^-^^^ Russian 
requiring that the bill of health of all vessels arriving at Russian ports ^ 
from the southern ports of the Black Sea should be countersigned by 
a Russian Consul stationed on that coast. (Despatch, Constantinople, 
24th May.) 

With reference to the measures adopted in Mesopotamia since the (a) in Mejopo- 
re-appearance of plague there at the dose of the past (1876) and beginning ^" "* 
of the present year, the Ottoman General Board of Health determined on 
the 4th April, 1877, that " it would abstain from the use of any restrictive 
<< measures applied within or around Bagdad, and that it would limit 
*' the efforts of its agents there to assisting and isolating as far as 
'^ possible those smitten by the malady, removing the occupants away 
*< from the apartments where they were taken ill, so as to cleanse and 
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App. Na 7. ** disinfect them. In orders however, to protect the ftdjcnning profinoes, 

On LmatfDe '' quarantine measuresy asnated bj a military force, woold be eatablifihed 

Piainie. jT^Mr. ** at the same stations where thej were carried out last jear " (Despatch, 

^^..^ »^^.. ^ ^ ^ Dickson, 4th April 1877). 

With r^ard to Bagdad, on the oocnrrence of suspected cases of 
plague in the citj in Febraarj, a Sanitarj CkMnmission was appointed 
^ for the purpose of making house-to-house visits, cleansing houses and 
** streets, disinfecting latrines, and filling up all the stagnant poob in 
^ the town. When a house was attacked by the malady, its inmates were 
<< removed from it into huts outside the city, and the sick separated 
*' from the healthy." These measures, it would i^pear, however, so £» as 
they affected sick persons and dwelling-houses, gave rise to dissatisfiietion 
among the Bfahommedan population. Complainjt was made to the antho* 
rities of the great inconvenience caused by their execution, and a request 
was preferred that the old system of surrounding the infected houses 
(which the previous year had helped to provoke serious rioting) might 
be reverted to in lieu of the above-mentioned mode of dealing with 
them. The complainants, moreover, in addition, declared their aversion 
to all sanitary regulations, as they believed them to be contrary to the 
principles of their faith (Despatch, Dr. £. D. Dickson, 15th March 
1877). 

June 1877. 



NOTE. 



A German physician. Dr. Bernhard Beck, resident in Bagdad, in a 
letter dated the 21st March 1876, of which a translation has been 
forwarded by Consul-General Nixon,* questioned the aocurscy of 
diagnosis of the disease then prevalent in Bagdad and the adjacent 
country, as plague. He wrote of the disease as ^^ a new disease," hitherto 
unobserved, which, '' with the exception of swelling of the glands," 
resembled very closely the malarious fevers (intermittent and pemidons) 
of the country ; and he proposed to name the disease " bubonic fever/' 
or '^pestine or pseudo-plague," and held that it stood ^'in the same 
relation to plague as cholerine to cholera." 

In a communication, moreover, dated the 31st March 1876, and pub- 
lished in the Wiener Medizinische Wohchenschrtft, under the signature 
B. B. (Nos.20, 21, 23, 1876), Dr. Beck, after having seen 100 cases, 
wrote ; *' I do not hesitate to say that we have here to deal with a 
^ malarious fever epidemic, somewhat of a pernicious intermittent and 
** remittent type, and I am, therefore, of opinion that we have not to 
'* do with the actual plague. As this feve^ is almost always accompanied 
^' by swelling of the glands, that appears to be the reason why it has 
*' been called plague." In tJiis communication Dr. Beck proposed to 
name the disease *' febris intermittens bubonica." 

The following is Dr. Beck's description of the disease, given in his 
letter of the 2l8t March : — 

** On the first day rigor ; on the next, vomiting of a yellowish-green 
*' bilious liquid, and appearance of adenitis, chiefly axillary, inguinal, 
*< and crural ; the tongue moist, white, velvety ; face little altered ; 
" pulse 100 to 140; temperature 39° to 41 '5° (Centigrade) ; buboes 
'< hard, painful, up to size of fist. In severe cases insensibility, coma. 



* This letter appears to have been addressed to one of the Vienna Medical 
joumalsi but I have not been able to discoyer the particular journal in which it 
appears. 
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^* samnolence, delirium, dry tongue, livid face, petechifld on extrenuties^ Apt. No. 7. 
*^ albuminous urine. As regards, contagiousness I possess no sufficient on Levimitine 
** proofs. After a laxative (patients are generally constipated), and £^SS^*^[i^j^ 
'^ after the action of large doses of quinine, I observed in most cases 
** a remarkable improvement.'^ Subsequently Dr. Beck stated, that 
'' large doses of quinine were very effectual in the pernicious marsh 
** fever, the pretended ' plague.' '' 

From no other source has information reached this Department of the 
successful treatment of the bubonic malady by quinine. It will be 
observed that Dr. Beck, as Dr. Naranzi in 1367, (see footnote in my 
previous Memorandum, Report of Medical Officer, New Series, No. Yll. 
p. 89,) while doubtmg that this malady is *' plague," believes it to be 
a new form of malarial affection. Dr. Naranzi proposed to designate 
the disease ** non-contagious plague-like typhus (Jtyphus UnnuMe nan' 
cantagieux),** 



304 



19a 8. 

OFFICIAL MEMORANDA ISSUED DURING THE 

1876. 



IffSTHTCTiovs for AmruAL Rxrosn of Mkdicai. OmcBBs of 

Health. 

^^^^ ^rerj mediaJ oflloer of hedth appointed nnder die Otder of the 

OmciAi Local GoTemmeDt Board dated the 1 1th November 1872 b required ta 
'"■'■ ttioM t^ make an aonnal report with regard to each aanitaiy district, or dhiaon 
Anmj&nnrto of a dtstrict, which is under his superintendence. This report is to be 
oJIStSi^ ^'^ ^® 7^^*^ ending the 3 1st of December, or, if the officer at that date 

HtfliUh. has not been in office for a whole jear, then for so mocfa of the year as 

has el^wed since his appotatment. The report is to be made to the 
sanitary anthoritj, and a copy of it is to be sent by the medical officer of 
health to the Local GoTemment fioaid. It shoold be made as soon as 
practicable after the expii«ti<m of the year to which it relates. The 
medical officer of health ought not, in general, to have any difficulty in 
doing this within a month or six weeks, bat if from any special circnm- 
stances the report cannot be completed within six weeks, it shoold be 
understood that the delay most not be indefinite, and that the repon, 
complete or incomplete, shoold be in the hands of the sanitary aothority 
within, at most, three months from the end of the year. The Board's 
copy of the report should be forwarded to them when the original is 
sent to the sanitary authority, except where the report is likely to be 
printed by order of the authority. In such cases the Board need oolj 
be supplied with a printed copy. But in all cases in which the rq>ort 
cannot be sent to the Board within six weeks from the end of the year, 
they shoold be informed by the medical officer of health as to the 
reason for the delay. 

Article 14 of section 4 of the Board's order (a copy of which section 
is printed below) provides that the annual report is to contain informa- 
tion as to the sidtness and deaths that have occurred during the year ; 
the measures taken in order to prevent the spread of disease ; and the 
proceedings of the medical officer of health. It would be well if the 
report, so far as it relates to the medical officer of health's proceedings, 
were, in the main, the same in arrangement as the articles which deal 
with these proceedings ; thus statuig first what has been done under 
articles 1-3, which make it the duty of the medical officer of health to 
inform himself as to the sanitary state of the district, and to make the 
inquiries and inspections necessary for this purpose ; nexty the advice 
which has been given to the sanitary authority under articles 4 and 6 ; 
and, lastly, the action he has taken under articles 6-10 in the several 
matters therein referred to. 

As regards the duties imposed under these several articles, each of 
which will thus be reported on, special attention should be had to the 
provisions of article 3, which directs systematic inspections of the district 
to be made by the medical officer of health, apart from the inquiries 
which under other articles of the order he has to make into particular 
outbreaks of disease, or into unwholesome conditions to which his 
attention may have been specially called by complaints or otherwise. 
The object of these systematic inspections is that the medical officer of 
health may assure himself that he is well acquunted with all the dis- 
coverable circumstances which are likely to affect the public health in 
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his district. How of tep these inspections require to i)e made, and how app.No.8. 
detailed the inquiries should be, must be determined by the particular • — 

circumstances of the locality. In some neighbourhoods a house-to-house HsMoiLLirDA. 
inspection should as far as possible be made ; in others this may not be instroctions for 
netful, but every medical officer of health sliould at certain times set tt^^SSiaS^^^ 
himself to examiue into the state of his district, devoting some time to 9!^^ ^ 
each portion of it, so as to be sure that no part escapes his notice. In 
making such an inspection the medical officer of health will usually 
require the assistance of the inspector of nuisances. Of these inspec- 
tions, of the judgment he has formed thereon as to the sanitary state of 
bis district, and of the advice he has in consequence given to the 
sanitary authority and th^ action taken by the authority thereon, the 
annual report should contain a full account. 

As regards the tabular statements of sickness and mortality (forms 
for which statements are now issued by the Board), only one observa- 
tion appears to be needful. The district under the superintendence of a 
medical officer of health will often contain several parts evidently differ- 
ing in their circumstances, or having very different death rates, either 
of all registered deaths, or of those from some particular disease or class 
of diseases. The observation of these differences can scarcely fail to 
lead to valuable information, and it is in view of those differences that 
in article 14 the tabular statements are required to be classified according 
to loccUities, and that provision for such a classification is made in the 
enclosed forms for returns of deaths. In the absence of any ascertained 
differences of the above sort, it will still be desirable to classify the 
deaths of the district according to the pait of the district in which they 
occur, and for this purpose any areas of known population (such as 
parishes, townships, or wards) may be taken as representing *^ localities** 
for the purposes of the order. Classification on this basis will be likely 
to lead to the discovery of real differences when the returns for several 
years can be compared together. 

Having regard to the imperfect character of the information which is 
obtainable as to non-fatal sickness, such a classification cannot, it seems, 
be generally attempted in the sickness returns, but in particular cases 
medical officers of health may be able, and may find it useful, so to 
classify the pauper sickness of which they receive information. 

What has been said above with regard to the information which an 
annual report should contain must be understood, not as suggesting that 
the report should be limited to these subjects, or that more detailed or 
differently arranged tabular statements may not be added, but as indi- 
cating the minimum of information which will satisfy the requirements 
of the Board's order. Many medical officers of health will doubtless, 
and with great advantage to the administration of their district, give 
much more detailed information than they are actually required to 
furnish, and will give especial prominence to the questions to which 
they have been led by the circumstances of the past year to devote 
particular attention, or in the investigation of which they may have 
arrived at valuable conclusions. Any information of this kind will be 
gladly received by the Local Government Board. 

Edward C. Seaton, M.D., 

Local Grovemment Board, Medical Officer. 

December 1876. 
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Apt. No. 8. Extract from the General Obdeb of the Local CtOteunjiiuii 
ovFiciAL Board of the llth November 1872 as to Medical Officers oi 

MxMoBAjrDA. Health* 

Section IV. — Duties. 

The following shall be the duties of a medical officer of health in 
req>ect of the sanitary district for which he is appointed ; or if he shall 
be appointed for more than one district, or for a part of a district, then 
in respect of each of sach districts, or of such part : — 

(1.) He shall inform himself, as far as practicable, respecting all in- 
fluences affecting or threatening to affect injuriouslj the public 
health within the district. 

(2.) He shall inquire into and ascertain by such means as are at his 
disposal the causes, origin, and distribution of diseases within 
the dbtrict, and ascertain to what extent the same have 
depended on conditions capable of removal or mitigation. 

(3.) He shall by inspection of the district, both systematically at 
certain periods and at intervals as occasion may require, keep 
himself informed of the conditions injurious to health existing 
therein. 

(4.) He shall be prepared to advise the sanitary authority on idl 
matters affecting the health of the district, and on all sanitary 
points involved in the action of the sanitary authority ; and, in 
cases requiring it, he shall certify, for the guidance of the 
sanitary authority, or of the justices, as to any matter in respect 
of which the certificate of a medical officer of health or a 
medical practitioner is required as the basis or in aid of 
sanitary action. 

(5.) He shall advise the sanitary authority on any question relating 
to health involved in the framing and subsequent working of 
such byelaws and regulations as they may have power to m^e. 

(6.) On receiving information of the outbreak of any contagious, 
infectious, or epidemic disease of a dangerous character within 
the district, he shall visit the spot without delay and inquire 
into the causes and circumstances of such outbreak, and advise 
the persons competent to act as to the measures which may 
appear to him to be required to prevent the extension of the 
disease, and, so far as he may be lawfully authorised, assist in 
the execution of the same. 

(7.) On receiving information from the inspector of nuisances that his 
intervention is required in consequence of the existence of any 
nuisance injurious to health, or of any overcrowding in a 
house, he shall, as early as practicable, take such steps autho- 
rised by the statutes in that behalf as the circumstances of the 
case may justify and require. 

(8.) In any case in which it may appear to him to be necessary or 
advisable, or in which he shall be so directed by the sanitary 
authority, he shall himself inspect and examine any animal, 
carcase, meat, poultry, game, flesh, fish, fruit, vegetables, com, 
bread, or flour, exposed for sale, or deposited for the purpose 
of sale or of preparation for sale, and intended for the food of 
man, which is deemed to be diseased, or unsound, or unwhole- 
some, or unfit for the food of man ; and if he finds that such" ^ 
animal or article is diseased, or unsound, or unwholesome, 
or unfit for the food of man, he shall give such directions as 
may be necessary for causing the same to be seized, taken. 
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and carried away, in order to be dealt with by a Justice Afp.No.8. 
according to the provisions of the Statutes applicable to the official 

case. MSMOSANDA. 

(9.) He shall perform all the duties imposed upon him by any 
byelaws and regulations of the sanitary authority, duly con- 
firmed, in respect of any matter affecting the public health, 
and touching which they are authorised to frame byelaws and 
regulations. 

(10.) He shall inquire into any offensive process of trade carried 
on within the district, and report on the appropriate means 
for the prevention of any nuisance or injury to health there- 
from. 

(11.) He shall attend at the office of the sanitary authority, or at 
some other appointed place, at such stated times as'they may 
direct. 

(12.) He shall from time to time report, in Writing to the sanitary 
authority, his proceedings, and the measures which may 
require to be adopted for the improvement or protection of 
the public health in the district. He shall in like manner 
report with respect to the sickness and mortality within 
the district, so far as he has been enabled to ascertain the 
same. 
(13.) He shall keep a book or books, to be provided by the sanitary 
authorib^, in which he shall make an entry of his visits, and 
notes of his observations and instructions thereon, and also 
the date and nature of applications made to him, the date and 
result of the action taken thereon, and of any action taken on 
previous reports, and shall produce such book or books, when- 
ever required, to the sanitary authority. 
(14.) He shall also prepare an annual report, to be made to the end 
of December in each year, comprising tabular statements of 
the sickness and mortality within the district, classified 
according to diseases, <^s, and localities, and a summary of 
the action taken during the year for preventing the spread of 
disease. The report shall also contain an account of the 
proceedings in which he has taken part or advised under the 
sanitary acts, so far as such proceedings relate to conditions 
dangerous or injurious to health, and also an account of the 
supervision exercised by him, or on his advice, for sanitary 
purposes over places and houses that the sanitary authority 
has power to i*egulate, with the nature and results of any 
proceedings whicl\ may have been so required and taken in 
respect of the same during the year. It shall also record the 
action taken by him, or on his advice, during the year in 
regard to ofiensive trades, bakehouses, and workshops. 
(15.) He shall give immediate information to the Local Government 
Board of any outbreak of dangerous epidemic disease within 
the district, and shall transmit to the Board, on forms to be 
provided by them, a Quarterly Return of the sickness and 
deaths within the district, and also a copy of each annual and 
of any special report. 
(16.) In matters not specifically provided for in this order, he shall 
observe and execute, so far as the circumstances of the district 
may require, the instructions of the Local Government Board 
on the duties of Medical Officers of Health, and all the lawful 
orders and directions of the sanitary authority applicable to 
his office. 
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(17.) Whenever the Diseases Prevention Act of 1855 is in force 
within the distriety he shall observe the directions and regu- 
lations issued under that Act bj the Local Crovemment 
Board, m) far as the same relate to or concern his c^ce. 

(18.) Where more than one Medical Officer of Health shall be 
appointed bj a sanitaiy authority, such authority, with the 
approval of the Local Government Board, may either assign 
to each of the officers a portion of the district, or may 
distribute the duties of Medical Officer of Health among^ 
such officers. 



B. 

Memorandum on Precautioks against Scarlatina (re-edited). 

In every case where scarlatina prevails or threatens to prevail in a 
district (as, indeed, wherever there is prevalence or threatening of any 
other epidemic disease), it is of more than common importance that, 
both by private action and by action of sanitary authorities, everything 
practicable should be done to ensure freshness of atmosphere and dryness 
of soil and entire absence of dirt throughout the district, especially in 
and about houses, and to guard against overcrowding of inhabitants, 
and to provide that impure water be not drunk. It is of course parti- 
cularly necessary that such district inspections as are ordered by 
section 92 of the ''Public Health Act, 1875," should be frequently and 
carefully made by the sanitary authority, and that whatever proceedings 
are required to procure the abatement of nuisances should be pressed 
with all practicable despatch. 

Sanitary authorities and the public ought also to bear well in mind 
the contagiousness of scarlatina, and the precautions which that pro- 
perty of the disease renders necessary. Each patient who has scarlatina, 
whether in a severe or in a slight degree, makes round him an atmo- 
sphere in which other persons, if they have not previously had the 
disease, are very likely to become infected with it. Also, where death 
occurs, the body of the patient, while unburied, continues a centre of 
infection. The property of infectiousness probably attaches, more or 
less, to all matters which pass from the body of the patient during his 
disease and convalescence, but doubtless it belongs especially to those 
matters which come from the throat and nose, and from the skin of the 
patient ; the former in foul fluid and solid discharge, and tainting the 
breath of the patient, the latter particularly represented in the flakes and 
grains of dry skin which, after the flrst few days of the disease, begin to 
shed in the so-called peeling or desquamation. During the illness of 
the patient infectious particles of these sorts are plentifully difhised in 
the air round about him, abound in his clothes and bedding, and may 
attach more or less to all objects in the room. If left to themselves 
thoy preserve their infectiousness for very long periods of time ; so that, 
for instance, handkerchiefs which have been used to the patient's mouth 
and nose, and bedding and clothing which contain the bran-like dust 
from his skin, and, in various degrees, all things which have been in 
use in the room, and the dress of persons who have attended there, may, 
for an indefinite time, be sources of danger. And it is by reason of 
particles of this kind still hanging about the persons of convalescents, 
or remaining attached to their clothes, that the contagion of the disease 
is so persistent. 

In taking precautions against the spread of scarlatina, the above points 
have to be applied, as far as practicable, as follows. Every person who 
sickens with the disease should at once be removed from among the 
healthy, and if circumstances do not permit of this being done in his 
own home, he ought to be treated in hospital. The room to be used as 
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a sick-room should be divested of every unnecessary thing to which dust or Ai^p. No. s. 

fluff is likely to attach. The i-oom should bo thoroughly well ventilated opwciai 

(as by windows and chimney) directly from and into the open air. Mbmosaitda* 

Persons in attendance on the sick should be persons who already have S^rtsSrla* 

had the disease. Between the sick-room and the rest of the house there ^». 

should be no unnecessary intercourse. In the room and on the person 

of the patient every practicable disinfection should be effected without 

delay. Some strong disinfectant fluid should always be in use in the room 

for the various occasions which arise with reference to the discharges 

and utensils of the sick, and the hands of the attendants. Handkerchiefs 

and other like articles, as soon as fouled by the patient, should be well 

scalded with boiling water, or immersed in the disinfectant fluid ; and 

bedding, and other like articles which . cannot be treated thus extempo- 

raneouflly, should be removed, suitably packed, to the place where they 

can be otherwise disinfected. It is believed that the dispersion of 

contagious dust from the patient's skin is impeded by keeping his entire 

body (including limbs and head and face) constantly anointed with oil 

or other grease, and some practitioners also believe this treatment to be 

of advantage to the patient himself. When the patient's convalescence 

is complete, the final disinfection of his surface should be effected by 

w^arm baths, with abundant soap, taken on three or four successive days, 

till no trace of roughness of the skin remains. Not until this has been 

done, nor without the greatest care that the clothes are clean and free 

from infection, should the patient, however slight may have been the 

attack, be allowed to associate with persons susceptible of scarlatina. 

This caution is of particular importance with regard to schools, and the 

neglect of it when children return to school, after they have had slight 

scarlatina, is often a principal source of epidemic infection in districts. 

Intercourse from houses in which there is scarlatina with other houses 

should not be more than is necessary ; especially children from infected 

houses (who often may themselves be breeding the disease) should not 

be allowed to frequent schools and other assemblages of young people. 

Not unfrequently it may become necessary for the sanitary authority to 

consider whether temporary closure of schools during the prevalence of 

the disease should not be recommended. As milk has been found to be 

in some instances the means of disseminating the infection of scarlatina, 

special precautions are advisable in the event of the disease appearing in 

the families of persons dealing in milk. 

The bodies of persons dead of scarlatina should be buried with the 
least possible delay, and should not ever, in the meantime, be kept in 
rooms inhabited by healthy persons. 

When scarlatina has ended in a house, the sick-room should be 
thoroughly cleansed and disinfected before being again used by healthy 
people. 

Under the ** Public Health Act, 1875," penalties are recoverable from 
persons who wilfully do certain actions which tend to spread dangerous 
contagious disease, viz., any person who, while suffering from such a 
disease, enters any public conveyance without notifying to the owner or 
driver that he is so suffering, or wilfully exposes himself, without proper 
precautions against spreading the disorder, in any street, public place, or 
convevancey or who, being in charge of a child or other person so 
suflermg, so exposes the sufferer ; any owner or driver of a public con- 
veyance who does not immediately provide for the disinfection of his 
conveyance after it has, to his knowledge, conveyed a person so suffer- 
ing ; any person who, without previously disinfecting, gives, lends, sell8»« 
transmits, or exposes any bedding, clothing, rags, or other things which 
have been exposed to infection from such disorders ; a;nd, lastly, any 

41178. T 
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penon wbo knowingly lets anj house, room, or part of a house in wln<^ 
any person suffering from a dangerous contagious disorder has been, 
without having disinfected the same to the satisfaction of a medical 
practitioner, to he testified by a certificate. 

Under the same Act large powers are given to sanitary authorities 
for the purpose of preventing the spread of contagious disoixlers^ viz., to 
cause any infected house or part of a house to be cleansed and disin- 
fected; to provide a proper place^ with all necessary appantus and 
attendance, for the disinfection of artides (such as clothing or bedding) 
which have become infected; to cause any articles brought for the 
purpose to be disinfected free of charge ; and to direct the destruction 
of infected articles, giving compensation for the same. Powers are also 
given to provide hospitals, either temporary or permanent^ and carriages 
for the conveyance to them of the sick, and to provide places for the 
reception of dead bodies. 

Where a hospital for the reception of the sick has been provided in 
or near to a district, a justi(5e, on application, may order any person 
suffering from a dangerous contagious disorder, and being without 
proper lodging or accommodation, or lodged in a room occupied by more 
than one family, to be removed to such hospital at the cost of the local 
authority ; and any person so suflering who is lodged in any common 
lodging . house may be removed to such hospital by order of the local 
authority. Where a mortuary lias been provided, the removal to it of 
dead bodies, at the cost of the local authority, may, in certain cases, also 
be ordered. 

Chemical disinfectants are of two great classes, and hitherto it is not 
certain which of the two classes acts best. The one class is well repre- 
sented by chlorine and certain of its compounds ; the other is well 
represented by carbolic acid. Under the one system, the solution of 
chloride of lime may be used for minor domestic purposes, and chlorine 
gas for disinfection of rooms. Under the other system, carbolic acid 
may be used for minor domestic purposes, and sulphurous acid gases for 
disinfection of rooms. These systems do not combine well -with one 
another, and in the choice which has to be made between them it will 
be convenient that the sanitary authority should declare which of the 
two systems it adopts, and that all private disinfection in each district 
should follow such lead of the authority. The detail in each case will 
be advised by the medical attendant. In public disinfection establish- 
ments (under section 122 of the Public Health Act, 1875) for the 
disinsection of wearing apparel, bedding, cmtains, and other large 
household articles, the most convenient process consists in employment 
of high degrees of heat. 

Edward C. Ssaton, M.D., 

Local Government Board, Medical Ofiicer. 

October 25th, 1876. 
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c. 

Memorai^da for Local Arra^^gements relating to Infectious 

Disease (re-edited). 

I. — On Hospital Accotnmodadon to be given by Local Authorities. 

A large part of the mortality of England is caused by diseases 
which spread readily by infection from person to person ; such as 
scarlatina, typhus, small-pox. In order to prevent the extension of such 
diseases in neighbourhoods were they have begun, it is of the utmost 
importance that, in addition to whatever other sanitary measures may 
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be requisite, every practicable endeavour should be made, to separate App^o.8. 
the sick from the healthy. Such separation is comparatively easy, if omciAs, 
means to attain it are taken early, while cases of the disease are very J^^^^^, 
few ; but any interval of delay allows the case's of sickness to multiply, mSS^i. *^ 
and perhaps at last to become so numerous that endeavours to issolate 
them cannot succeed. These considerations are especially important 
with regard to the poorer classes of the population, whose usually 
crowded and ill-ventilated dwellings give extreme facilities for infection, 
and among these classes, the sick ^nerally speaking, cannot be 
separated ^m the healthy, except in proportion as they can be 
removed from home into proper hospital accommodation provided for 
their reception. 

Under the ISlst section of the Public Health Act, 1875, every 
sanitary authority (whether urban or rural) has power to provide 
'* for the use of the inhabitants of their district, hospitals or temporary 
^' places for the reception of the sick." When this provision has been 
mckde, any justice may order the removal to such places of any person 
suffering from any dangerous infections disease, if he is without proper 
lodging or accommodation, or lodged in a room occupied by more than 
one family, or is on board any ship or vessel. 

The present memorandum is intended for the assistance of sanitary 
authorities, who having to secure the isolation that is needed for cases 
of dangerous infectious disease, but not yet having the requisite hospital 
accommodation within their districts, desire to provide such accommo- 
dation under the powers of section 131 of the Public Health Act, 1875, 
or otherwise. 

A condition of the highest degree of importance for the usefulness of 
any such accommodation is, that the accommodation shall be ready 
beforehand. The quantitv of accommodation wanted will, of course, 
be widely different in different cases ; but it must always be remem- 
bered that when two infectious diseases are prevalent in one place at 
one time, patients having the one infectious disease cannot properly 
be in the same ward with patients having the other infectious disease. 
In kind, the accommodation ought, in aJl cases, to be as good as the 
authority can reasonably supply. It is believed, however, that, even 
under these conditions, the costs of providing hospital accommodation, 
whether for villages or for towns, needs not ever be proportionately 
great. 

As regards villages, each village ought to have the means of accom- 
modating instantly, or at a few hours' notice, say, four cases of 
infectious disease in at least two separate rooms, without requiring 
their removal to a distance. A decent four room or six room cottage, 
at the disposal of the authority, would answer this purpose ; or 
permanent arrangement might be made beforehand with trustworthy 
cottageholdersy.not having children, that they should receive and nurse, 
in case of need, patients ^requiring such accommodation ; and small 
adjacent villages (if under the same sanitary authority) might odea 
have such arrangements in common. If, in villages where such 
provision as this has been made, cases of disease in excess of the 
accommodation occur, the sick must not be crowded together, but tem- 
porary further provision should be made for them. The most rapid 
and the cheapest way of obtaining this further accommodation, may 
often be to hire other neighbouring cottages ; or, in default of this, tents 
or huts may be erected upon adjacent ground. 

In towns, hospital accommodation for infectious diseases is wanted 
more constantly, as well as in larger amount, than in villages ; and in 
towns there is greater probability that room will be wanted at the 
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Apf. No. 8. same time for two or more infectious diseases which ought not to be 

OvFiciAX treated in the same ward. The permanent provision to be made in 

n^Sk^^^^ a town, in order to obtain reasonable security against the spread of 

moSition. °^* infectious diseases, should consist of not less than four rooms, in two 

separate pairs ; each pair to receive the sufierers from one infectious 
disease, the men and women of course separately. The number of cases 
for which permanent provision should be made must depend upon 
various circumstances, chieflj upon the size of the town, and, as no 
closely limited amount of permanent accommodation can be trusted 
always to suffice for the requirements of considerable epidemics, fore- 
sight must from the first be used, how, in emergency, additional 
accommodation can be temporarily given, to meet requirements in 
excess of the permanent provision. Accordingly, for a town of any 
importance, the hospital provision ought to consist of a permanent 
building, having around it space enough for the erection of temporary 
structures, as occasion may require. Considerations of ultimate 
economy make it wise to have the permanent building equal to some- 
what more than the average necessities of the place, so that recourse 
to temporary extensions may less often be wanted. In small towns, 
for instance, if a hospital, consisting of four wards and the necessary 
administrative offices, is to be provided, the original expense of maklug 
each ward serve for (say) ei^ht persons, will be far less than double 
that of making the wards for n)ur. And in any case it is well to make 
the administrative offices somewhat in excess of the wants of the 
permanent wards ; because thus, at little additional first cost, they will 
be ready to seiTC, when occasion comes, for the wants of the temporary 
extensions. 

It is not proposed to discuss in detail, in this memoradum, the 
principles on which permanent hospitals for infectious diseases should 
be built ; but it may be noted, that in order to the practical success of 
any such hospital, the following conditions have particularly to be 
studied : — 

Accessibility of situation, so that the sick may not be exhausted by 

long journeys ; wholesomeness of situation ; and as far as consists 

with these conditions, an open uncrowded neighbourhood : 
Adequate ward-space for each patient, approaching as nearly as 

circumHtances allow to 2,000 cubic feet, with a floor space of not 

less than 144 square feet : 
Thoroughly good provision for ward ventilation ^t.^., for sufficient 

unceasing entrance of pure air and of exit of ward air), with 

arrangements also for immediate change of air in the whole ward, 

when necessary : 
Perfect security against the possibility of any foul air (as from privies 

or sinks) entering any ward : 
Means of warming each ward in winter to a temperaturo of 

60° Fahronheit, and of keeping it cool in summer : 
Safe means (safe both for the hospital and for the neighbourhood) 

for disposing of excremental matters and of slops, and for cleansing 

and disinfecting infected linen and bedding : 
Facilities for obtaining, in the use of the hospital, the very strictest 

cleanliness of every part. 

When the pressure of a particular epidemic requires temporary exten- 
sion of the accommodation, or when, the provision of a permanent 
hospital having been neglected, accommodation for cases of infectious 
disease is suddenly required, huts, or in summer, tents, wHl sufficiently 
answer the purpose. 
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The tents may be either such as the bell tent or hospital marquee of app. No. s, 
Her Majesty's army, or one of the various forms of tent and marquee otficiai^ 
used in ci?il life. Huts may be of wood or iron ; and, if the adminis- Memobafda. 
trative part of the original building have been thoughtfully devised, these SSStiSi^*'^^"^ 
temporary erections may be of very simple construction. Both tents 
and huts need to be carefully arranged and regulated, especially in the 
following respects. 

As to Tents. — It is essential to secure the dryness of the ground upon 
which they are pitched, by trenching around and between them, so as 
to carry off all rainfall and prevent the lodgment of moisture. The 
tents should everywhere be distant at least a diameter and a half from 
each other. The approaches should be paved or otherwise prepared, to 
prevent their being trodden into mud in wet weather, and it is espe- 
cially requisite that abundant proper means be provided for the reception 
of refuse matters, and that no casting of slops or other refuse upon the 
ground in the vicinity of the tents be allowed. In the distribution of 
patients in active stages of disease, not more than one patient should be 
assigned to a bell tent of the ordinary regulation size, nor more than 
three such patients to the regulation hospital marquee ;* and in other 
forms of tents the number of patients should be regulated in similar 
proportions. Tents should always be provided with special ventilating 
openings. They should have boarded floors^ raised sufficiently above 
the ground so as to allow of air passing freely beneath. From the ready 
inflammability of the ordinary canvas of which tents are constructed^ 
much care is required in the use of lights in I ents; and tents should not 
be used in states of weather which render artificial warming necessary, 
if su£Sciently rapid provision for the isolation of the sick can otherwise 
be had. The safest method of warming a hospital marquee is by a flue 
carried beneath the floor, from a stove placed in an excavation outside 
the tent to a chimney also beyond the tent waU. 

As to Huts. — ^Dryness of site is, as in the case of tents, of the first 
importance. Each hut should be trenched round. Its floors should be 
raised a foot or a foot and a half from the earth, so as to permit the free 
under passage of air ; but care must be taken to prevent the lodgment of 
moisture or impurities beneath the floor. In some cases a layer of 
concrete under the hut may be necessary to prevent dampness. A 
distance not less than three times the wall-height of a hut should inter- 
vene between any two huts, and each hut should be so placed as not 
unnecessarily to interfere with free circulation of air round other huts. 
In . huts, as in permanent buildings for the treatment of infectious 
diseases, 2,000 cubic feet, with 144 square feet of floor, is the standard 
of space that should be allowed to each patient. The ventilation of 
huts, also, is of equal importance with that of permanent hospital 
buildings. It is best secured by the combination of side -windows with 
roof-opening, the latter protected from rain, and i*unniag the whole 
length of the ridge of the roof. The side- windows should a3t be of less 
size than or^uiary house windows; they must freely open top and 
bottom, and for tins purpose had best be sash-windows ; they should be 
placed in similar series on opposite sides of the wards, one window 
between each pair of beds. The ventilating opening beneath the ridge 
may have flaps, moveable from within the hut by ropes and pulleys, so 
that the opening to windward can be closed, if necessary, in high winds. 



* Regulation Bell Tent. — Diameter, 14 ft ; height, 10 ft. ; area of base, 154 square 
ft. ; cabic space, 513 ft. 

Regulation ffoapital Marquee. — Length, 29 ft. ; width, 14ft.; side walls, 5 ft. 4 in. ; 
height to ridge, 11 ft S in. ; area of base, 896 square ft ; cabic capacity, 3,866 ft. 
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AvT,Vo.%. Doable-walled wood hnts may have additional ventilation by the 

OfficiAi. admiBsion of air between the onter and inner walls, and its passage into 

UMMOMAanA^ the interior of the hut through openings with moveable covers at the 

flA^^Acoom- ^p ^£- ^1^^ ^Q^ lining. The roof should be covered with waterproof 

felt ; the edges of the felt fastened down by strips of wood, not directly 
by nails. The hat should be wanned by open fire-plaoes, fixed in brick 
stove-stacks, or by open stoves placed in the centre of the floor, the fiue 
being carried through the roof, with all the needful precautions to 
guard against ignition of the wood-work. 

The sewerage and scavenging arrangements both of tents and huts 
demand very careful consideration. When the tents or huts are placed 
within the area of a public system of sewerage and water supply, no 
difficulty will arise ; for drains may be laid into the public sewer, and 
water-closets may easily be adopted. But where no system of sewerage 
exists, the disposal of excrementai matters and other refuse will require 
special provisions. In regard to excremental-disposal under such 
circumstances, the best method to adopt is the dry-earth system, or, 
failing this, a pail system^ with <sareful arrangements for the disin- 
fection and subsequent disposal of the excrementitious matter. Ail 
slops and other refuse should be deposited in metal pails, to be removed 
from the tents and huts at frequent intervals, and should be so disposed 
of as not to become a nuisance. Too much attention cannot be given to 
the careful scavenging of tents and huts, and to the proper disposal of 
the refuse from them ; and the servant or servants to whom the duty is 
assigned (as indeed all service which concerns the cleanliness and wbole- 
someness of the hospital) should be under very vigilant supervision. 

Appended is a plan of a hospital hut for male and female patients, 
and a section of a double- walled military hospital hut constructed out of 
ordinary scantling. If no cottage or other building has been adapted 
permanently for the adminbtrative purposes of the hospital, or can be 
rendered available for them, the kitchen and other necessary offices 
(larder, wash-house, bedding and linen stores, additional nurses' accom- 
modation, nurses' closet, dead-house, &c.) are most readily provided by 
simply constructed huts, set near the huts or tents which contain the 
sick. 

Appended, also, is a diagram illustrating the way in which several 
separate huts may be arranged so as to provide for the necessities of a 
considei^able epidemic, or for the case of several epidemic diseases 
prevailing at the same time. 

II. — On Ambuiancea. 

Ambnluioef. For the conveyance of patients who are sick with infectious disease, 

special carriages, which are known by the name of '* ambulances," are 
necessary. Such carriages may be provided by sanitary authorities 
under sect. 123 of the Public Health Act, 1875. The following points 
have to be attended to in the provision and use of such carriages : — 

1. If the ambulance be intended only for journeys of not more than a 

mile, it may be made so as to be carried between two people, or 
it may be on wheels and to be drawn by hand. If a distance be 
above a mile, the ambulance should be drawn by a horse. Every 
ambulance on wheels should have easy carnage-springs. 

2. In the construction of an ambulance, special regard should be had 

to the fact that after each use it has to be cleansed and dis- 
infected. The entire interior, and the bed-frame and bed, should 
be of materials that can be washed. 
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PLAN OF A HOSNTAL HUT FOR EIGHT PATIENTS OF EACH SEX 

HAVING THE SAME INFECTIOUS DISEASE 
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DIAGRAM ILLUSTRATING ARRANGEMENTS A MODES OF EXTENSION 

OF HUT -HOSPITALS. 
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3. The ambulance bBouIcL be ench that the patient can lie fall length afb^o. s. 

in it ; and the bed<-frame and bed should be moveable, so that the oviicial 
patient can be arranged upon the bed before beins: taken out of Mairoa^wDi. 
hia house. AmbutaLc-. 

4. With an ambulance there should always be a person specially in 

charge of the patient ; and a horse-ambulance should have a seat 
for such person inside the carriage. 

6. After every use of an ambulance for infectious disease, it should be 
cleansed and disinfected to the satisfaction of a medical officer. 

6. Both in very populous districts, and in districts which are of very 
wide area, it may often happen that more than one ambulance 
will be wanted at one time ; and, in any district, if more than 
one infectious disease is prevailing, there will be an evident 
sanitary advantage in having more than one ambulance for use. 

Edwam) C. Seaton, M.D., 

Local Government Board, Medical Officer*. 

December 1876. 
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Memorandum on Ee-Yagcekation (re-edited). 

By vaccination in infancy, if thoroughly well performed and successful, Be-Taoditfttloti. 
most people are completely insured, for their whole life-time, against an 
attack of small-pox ; and in the proportionately few cases where the 
protection is less complete, small-pox, if it be caught, will, in conse- 
quence of the vaccination, generally be so mild a disease as not to 
Uireaten death or disfigurement, if, however, the vaccination in early 
life have been but imperfectly performed, or have from any other caiise 
been but imperfectly successful, the protection against small-pox is much 
less satisfactory ; neither lasting so long, nor while it lasts, being nearly 
so complete as the protection which first-rate vaccination gives. In 
consequence of the large amount of imperfect vaccination which has 
till very recent years existed, the population contains very many persons 
who, though nominally vaccinated and believing themselves to be pro- 
tected against small-pox, are really liable to infection, and may in some 
cases contract as severe forms of small-pox as if they had never been 
vaccinated. Partly because of the existence of this large number of 
imperfectly vaccinated persons, and partly because also even the best 
infantine vaccination sometimes in process of time loses more or less of 
its effect, it is advisable that all persons who have been vaccinated in 
infancy should, as they approach adult life, undergo re- vaccination. 
Geneiully speaking, the best time of life for re- vaccination is about the 
time when growth is completing itself, say from 15 to 18 ycaisof age; 
and persons in that period of Hfe ought not to delay their re-vaccination 
till times when there shall be a special alarm of small-pox : first because 
they can never tell how soon, or by what chance, they may (even at 
times when there is little prevalence of that diseaee) be exposed to its 
infection ; and secondly, because of the much more advantageous con« • 
ditions under which the re -vaccination can be performed when it can 
be done leisurely, than when it has to be done under the pressure caused 
by a panic When, however, small-pox becomes epidemic, not only 
should all persons above 15 years of age who had hitherto neglected to 
have themselves re-accinated be very careful to neglect it no longer, but 
in proportion as there is prevalence of small-pox in any neighbourhood, 
or as individuals are from personal circumstances likely to meet chances 
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of infection, even the age of 15 should not be waited for, especiallj not 
by young persons whose marks of previous vaccination are unsatis- 
factory. The rule applicable to circumstances of special danger is this ; 
that everyone past childhood on whom revaccination has not before been 
successfully pei'formed, should without delay be re-vaccinated. 

Be-vaccination, once properly and successfully performed, does not 
appear ever to require repetition. The nurses and other servants of the 
London Small-Pox Hospital, when they enter the service (unless it be 
certain that they have already had small-pox), are invariably submitted 
to vaccination, which in their case generally is fie-vaccination, and is 
never afterwards i*epeated ; and so perfect is the protection, that though 
the nurses live in the closest and most constant attendance on small-pox 
patients, and though also the other servants are in various ways exposed 
to special chances of infection, the Resident Surgeon of the Hospital, 
during his 41 years of office there, has never known small-pox affect 
any one of these nurses or servants. 

Legal prdVisions for re-vaccination are made in the 8th section of 
the Vaccination Act, 1867, in Section IV. of the Regulations which 
the Lords of the Council under authority of that Act issued in their 
Order of February 18th, 1868, and in the 9th section of the Vaccina- 
tion Act, 1871. Under these provisions, re-vaccination is now per- 
formed by all Public Vaccinators at their respective vaccinating 
stations; and, so far as is not inconsistent with the more imperative 
claims for primary vaccination, any person coming within the terms 
of these provisions may, on applying to the public station of the 
district in which he resides, obtain re-vaccination free of personal 
cost. 



Local Government Board, 
October 17th, 1876. 



Edwabd C. Sbaton, M..D., 

Medical Officer. 



Section VIII. of the Vaccination Act, 1867, is as follows :— '« The 

** provisions of the contracts entered into before this Act comes into 

*' operation shall not, after the thirty-first day of December next, apply 

** to the cases of persons who, having been previously successfully 

** vaccinated, shall be re- vaccinated ; but if the Lords of Her Majesty's 

" Council shall have issued or shall hereafler issue regulations in 

*' respect of the re-vaccination of persons who may apply to be re- 

<< vaccinated, which such Lords are hereby authorized to do, the 

^ guardians shall pay, in respect of every case of successful re-vaccina- 

'* tion performed in conformity with such regulations under such 

*^ contracts or under new contracts entered into after the date hereof, 

" a sum amounting to two-thirds of the fee payable upon each case of 

** successful primaiy vaccination." 

Section IV. of the Regulations issued by the Lords of the Council 
in their Order of February 18, 1868, is as follows : — "The performance 
*^ of re-vaccination by the Public Vaccinator on persons applying to 
** him for that purpose shall be limited in each case by the following 
*^ conditions--(l) that, so far as the Public Vaccinator can ascertain, 
** the applicant has attained the age of fifteen years, or if, during any 
** imm^ate danger of small-pox, the age of twelve years, and has not 
^ before been successfully re-vaccinated ; and (2) that, in the Public 
** Vaccinator's judgment, the proposed re-vaccination is not for any 
'* sufficient m^cfd reason undesirable; and (8) that the Public 
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** Yaodnator can afford vaccine lymph for the purpose without in any app.No.8. 
^' degree postponing the claims which are made on him for the per- omoiAL 
** formance of primary vaccination in his district." Mbmobahda. 

Section IX. of the Vaccination Act, 1871, is as follows :— " Where »«-^«»inatt<>'i- 
" the operation of re-vaccinating any person is performed on the appli- 
** cation of such person by the public vaccinator without charge to 
** such person, the public vaccinator shall deliver to such person a 
^* notice requiring him to attend at the same place on the same day 
^^ in the following week, in order that he may be inspected and the 
•** result of the operation ascertained, and stating that in default he will 
*^ be liable as in this section mentioned, and the public vaccinator, if 
** required, shall deliver to the person re-vaccinated a certificate of the 
** result of the operation of re-vaccination ; and if such person fail 
** to comply with such notice, or to permit the public vaccinator or his 
** deputy to ascertain the result of the operation, he shall pay a fee 
** for such re- vaccination of two shillings and sixpence, which fee 
** shall be a debt due from him to the guardians of the union or parish 
*^ in which such public vaccinator acts, and all such fees shall be paid 
** to and all expenses of the guardians incurred under this section shall 
*^ be paid out of the fund out of which the expenses of the guardians 
** under the principal Act are paid." 



E. 

Memorandum of the National Vaccine Establishment on 
Ltmph Supply for Re- Vaccination. 

The frequent demands which are made on the National Vaccine f^^^j^I^^^^ 
Establishment for the supply of lymph for re-vaccination — sometimes tion. ^'•**™^ 
for the re- vaccination of large numbers of persons — ^render it necessary 
to explain that the supply of lymph for that purpose is not within the 
objects for which the establishment was instituted, and that the fulfil- 
ment of these demands, except to a very moderate extent, is not within 
its power. 

Be-vaccination, in regai^d of lymph supply, differs unfortunately from 
primary vaccination, in that it contributes nothing to its own support, 
but that each case of re-vaccination, while requiring to draw lymph 
from a case of primary vaccination, will itself furnish no available 
lymph in return; for, even when good vesicles result from re-vacci- 
nation, their lymph cannot properly be used for other vaccinations or 
re-vaccinations. Thus, no wholesale revaccination is possible which 
does not have for its basis a large system of primary vaccination, such 
as, in England, exists only in the hands of the public vaccinators. 

At the public vaccination stations a large majority of all the infanjdne 
vaccinations of the country are performed in successive weekly groups ; 
the cases of each vaccinating day returning a week afterwards to furnish 
lymph for the arm-to-arm vaccination of a new group. Each well- 
frequented station is thus a continuous source of primary lymph-supply, 
and is able, not only to maintain its own weekly performances of vacci- 
nation and re-vaccination, but also to contribute more or less towards 
the requirements of places where the public stations are too ill-frequented 
for the maintenance of a continuous supply, and towards the similar 
requirements of private practitioners. It is from certain of these 
stations, carefully selected and superintended, that the National Vaccine 
Establishment receives r^ular contributions of lymph, preserved dry 
on ivory points, or liquid in capillary tubes ; and it is out of the stock 
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thus contribated that the establishment answers day by day the demands 
which are made on it for lymph : demands, emanating not only £rom 
among the many thousand vaccinatorsy public and private, of the ciyil 
population of the United Kingdom, but also from Her Majesty's army 
and navy in all parts of the world, from the diplomatic and other foreign 
services, and from the colonies. 

The principle on which the National Vaccine Establishment proceeds 
(and has always proceeded) in its distribution of lymph, whether to 
public or private vaccinators, is as follows : — ^It furnishes each applicant 
with a sufficiency for the performance of a few first vacdnationsy and 
it expects that the recipient, so far as the circumstances of his practice 
render necessary, will exert himself to vaccinate in series from the 
beginning which he is thus enabled to make. This principle is acted 
on in relation to public vaccinators (as especially in* country districts) 
whenever, from local circumstances, the weekly succession of groups 
of cases has been interrupted ; and no other principle can be worked 
on a large scale in relation to private vaccinators. If re- vaccinations 
are in question, they, to any considerable extent, cannot be immediately 
dealt with at the expense of the central depdt. And if the vaccinator, 
on receiving his packet of preserved lymph, does not use it for starting 
primary vaccinations, from which afterwards his re-vaccinations could 
be performed, but, instead of so doing, expends the preserved lymph 
on some of his claimants for re-vaccination, he must not rely on being 
able to satisfy other claimants with new' supplies from the central 
depot. 

Where medical practitioners, not being public vaccinators, and not 
having otherwise in their practice cases for primary vaccination, are 
called upon to re-vaccinate on a considerable scale (as in hospitals, 
commercial establishments, schools, and even large households), they 
would generally find it bc»9t to make direct application for assistance 
to the public vaccinator of the district in which they have to act ; with 
whose assistance they may commonly find it in their power to arrange 
with the parents of children recently vaccinated at the public station, 
that some of such children shall at the proper time be taken to places 
where private re-vaccinations have to be performed, so as to furnish 
firom arm to arm any required quantity of lymph. C^nerally, too, any 
private medical practitioner who, from any cause, desires to obtain 
extraordinary supplies of lymph, will most easily attain his object by 
applying to the public vaccinator of the district in' which he resides 
And as public vaccinators, appointed under the Vaccination Act^ 1867, 
are of course free to accept payment for any extra-official work which 
they may be willing to undertake, private practitioners would probably 
have no difficulty in obtaining, by voluntary agreement, the assistance 
of some of these officers as collectors of lymph for private re-vaccina« 
tion* 

Edward C. Sbaton, M.D., 

Local Government Board, Medical Officer, 

October 20th, 1876. 
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